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SITE SUMMARY AND RECOMMENDATION 

The Tenneco Chemical site (aka Kalama Chemical, Inc. Facility) is located on 290 River Drive in 
Garfield, Bergen County, New Jersey (Cerclis ID Number NJD002005148). The property, now 
owned by Kalama, is designated as Block 50.01 Lot 1 and Block 50.02 Lot 1 on the assessment map 
for the city of Garfield. Block 50.01 Lot 1 is approximately 500 feet by 560 feet (6.4 acres) and is 
occupied by the manufacturing facilities. The area of manufacturing (i.e., Block 50.01 Lot 1) is 
referred to as the site, facility or plant in this document. The second lot, Block 50.02 Lot 1, is 
approximately 40 feet by 560 feet (0.5 acres) and is the location of the river-water pump house and 
employee parking. River Drive, which runs north-south, divides the two lots. The facility is active 
and has always been used for the purpose of manufacturing chemicals. The Passaic River flows along 
the western boundary of Block 50.02 Lot 1. The site which is located in a residential area is 
completely fenced in. Figure 1 depicts the facility on a USGS topographical map. Figure 2 is a site 
sketch map depicting the site layout and various features on and around the site. The site topography 
is relatively flat with some sloping toward the Passaic River. 

The site is approximately 40 to 50 percent active, with approximately one half of the 39 existing 
buildings at the site still in full or partial use. The site is approximately 25% paved and 50% building 
occupied. Several of these buildings are subdivided into separately numbered structures. The other 
buildings are either vacant, idle, or are used for storage, shops, or offices. Seven buildings have been 
removed (buildings 2, 3, 37, 38, and three unnumbered buildings). Table 1 presents a summary of the 
dates of construction, current usage, and historic use of each separately identified structure. 

The plant was originally constructed in 1891 by Fritzche Brothers. The plant has operated 
continuously since that time except for a period during World War I. Fritzche Brothers sold the plant 
to Von Heyden Chemical Fabrische around the turn of the century. The company name was changed 
to Von Heyden Chemicals, then changed to Heyden Chemicals, then to Heyden-Newport Corporation. 
Heyden-Newport Corporation was purchased in 1965 by the Tennessee Gas Transmission Co. which 
later became Tenneco Inc.. Kalama Chemical of Seattle, Washington purchased the property in 
December 1982. 

Chemicals that were produced at the Tenneco facility are used in pharmaceuticals, cosmetics, food 
packaging are preservatives, synthetic flavorings, printing inks, dyestuffs and other products. The 
plant has historically been the site of salicylic acid production since the turn of the century, and of 
salicylate salts from the 1930s to present. Parasepts (also known as Parabens, a registered trademark 
for certain methyl, ethyl, propyl and butyl esters of para-hydroxy benzoic acid) and methylene 
disalicylic acid (MDA) have been produced at the plant since the 1940s. During the 1930s until 1982, 
formaldehyde was produced at the plant. Benzoic acid, benzaldehyde and sodium benzoate were 
produced in facility buildings and on a diked pad in the southeastern section of the facility from about 
1960 to February 1984. 

During World War II, the United States Government installed equipment at the plant for the 
manufacture of Pentaerythritol, a glycerine substitute. Pentaerythritol production continued until 
1962. Resorcinol, Jet Lube, Sodium, Potassium, and Methyl Salicylate, Fumaric Acid, Pentamids, 
DDSA, Nuosperse HOH, Nuvis HS, B-Oxynapththoic Acid and Naphthalene distillation were 
products and processes historically performed at the Tenneco plant. 

Toluene was used at the site as a raw material for the production of benzoic acid and benzaldehyde in 
the air oxidation process. Phenol and sodium hydroxide are currently used as raw material for the 
production of salicylic acid in the carboxylation process. Methyl salicylate is manufactured by the 



esterification of salicylic acid and methanol, with sulfuric acid used as a catalyst. Formaldehyde was 
formerly produced by the catalytic oxidation of methanol. Benzene was formerly used in the 
manufacture of Resorcinol. 

The site has undergone various changes throughout its existence. Buildings have been demolished, 
replaced and modified over the years, as have underground pipes such as chemical and sanitary 
sewage lines, and such structures as catch basins and sumps. The plant is served by railroad sidings 
from the Erie Lackawanna Railroad, in the central and northern section of the facility. The site had 
formerly had 27 underground storage tanks (USTs) onsite used for the storage of fuel oil, methanol, 
toluene, and other chemicals. These tanks were removed by the current owner and Tenneco from 
1987 to 1990. 

Two staged soil piles were located on the Monroe (facility north) Street side of the facility. These 
piles were the result of various on-site activities which are not specifically known. A raw material 
quarantine area, which is fenced in completely, is located near a product drum storage area on the 
Hudson Street side of the facility. A scrap area exists along the south side of the facility. 

There are and formerly existed a variety of other above-ground structures at the facility. The former 
benzoic acid/benzaldehyde production facility in the southeastern section of the plant is of particular 
significance because of reported presence of contaminants. This structure was built in 1960 by 
Heyden-Newport and abandoned by the current owner in 1984. 

The site has been the location of some releases and spills which date back to the 1970's. Some of the 
compounds that have reportedly been released or spilled include toluene, benzoic acid (liquid and 
powder), methanol, and sulfuric acid. In addition, other chemical process wastes have reportedly been 
disposed of at this site. The components of this waste reportedly included acid solutions (pH<3), 
organics, and miscellaneous waste materials. The areas of concern include the location of the former 
and current salicylic acid production facilities in the northeastern section of the plant, the location of 
the former benzoic acid/benzaldehyde production facility in the southeastern section of the facility and 
the former Resorcinol production facility (destroyed by explosion in 1951) located in the southeastern 
section of the facility. It is not known whether there are any Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), National Priority List (NPL), Resource Conservation and 
Recovery Act (RCRA) sites, industrial facilities or any potential sources of contamination within 1 
mile of the site. It is unknown whether any RCRA permits exist for the facility. The facility holds a 
State Pollutant Discharge Elimination System Permit (SPDES No. NJ0000124) to discharge on site 
runoff to the Passaic River. 

Historically air emissions have occurred at the facility. Air releases include visible smoke reported 
being emitted into the outdoor air by the facility, approximately 1,000 pounds of toluene were released 
into the atmosphere (March 17, 1981), an emission of benzoic acid dust (April 6, 1981), source odors 
from the facility from sodium benzoate reactors (May 14, 1981), another emission of benzoic acid 
dust into the atmosphere (June 11, 1981), and 30 pounds of salicylic acid powder were emitted to the 
atmosphere (June 29, 1984). In the past, the facility has held up to 93 air pollution certificates to 
operate control apparatus equipment under plant ID No. 00053. As of June 1988, approximately two-
thirds of the company's 93 stacks were still operating. Four stacks had certificates renewed until 1993. 

On several occasions, area residents have complained of smog and vapor releases as well as odors 
emitting from the plant. Several letters to the City of Garfield Board of Health also targeted the 
various chemical plants in Garfield stating "There are many pungent and noxious odors hovering 
throughout Garfield due to these plants." (October 11,1978 letter to Mr. Paul Arbesman). 



The Tenneco Inc. site is currently under an Administrative Consent Order (ACO) with the NJDEP. 
The ACO was executed between the current owner and the New Jersey Department of Environmental 
Protection (NJDEP) in December 1988. The site has been the subject of various sampling programs 
and investigations performed for purposes such as evaluating the environmental conditions of the 
facility in support of the requirements under New Jersey's Environmental Cleanup Responsibility Act 
(ECRA). 

In 1986, a Preliminary Investigation of Soil Quality Condition was conducted at the site. The 
investigation included the drilling of five soil borings and collection of soil samples. Samples for 
laboratory chemical analysis were collected from each soil boring. The borings ranged in depth from 
8 feet to 12 feet below ground surface. In addition, a water sample from soil boring B-4 was collected 
for laboratory analysis. The sampling and analysis program consisted of five soil samples analyzed 
for the following contaminants: volatile organic compounds, base neutral compounds, acid extractable 
compounds, total phenolics, total petroleum hydrocarbons (TPHCs), benzoic acid, benzaldehyde, 
formaldehyde, and alcohols. An aqueous sample form boring B-4 was also analyzed for volatile 
organic compounds. 

Between 1987 and 1988, an ECRA Sampling Plan was implemented at the Tenneco site. Thirteen soil 
borings, which ranged in depth from 3.5 feet to 22 feet below ground surface, were drilled and nine 
monitoring wells were installed in December 1987. Also, soil and groundwater sampling and water 
level measurements were conducted. During this investigation, Tenneco and the current owner jointly 
initiated the removal of the underground storage tanks (USTs) at the facility. Eleven of the 27 USTs 
were removed during the ECRA sampling plan investigation. (The additional 16 USTs were removed 
in April and May 1988, September and October 1988, January 1989, and February 1990.) Also during 
that time, the current owner removed a light, non-aqueous phase liquid (LNAPL) from Monitoring 
Wells MW-5 and MW-7. The 1987-1988 ECRA Sampling Plan Investigation soil sampling and 
analysis program consisted of 13 soil borings ranging in depth form 3.5 feet to 22 feet below ground 
surface analyzed for the following parameters: volatile organic compounds, base neutral compounds, 
acid extractable compounds, including tentatively identified compounds (TICs), total phenolics, total 
petroleum hydrocarbons (TPHCs), benzoic acid, and benzaldehyde. The groundwater investigation of 
1987-1988 included the sampling of nine monitoring wells. These samples were analyzed for the 
following parameters: volatile organic compounds, base neutral compounds, acid extractable 
compounds including tentatively identified compounds, total phenolics, total petroleum hydrocarbons 
(TPHCs), benzoic acid, benzaldehyde, and methanol. 

In 1991, a revised ECRA sampling plan was implemented at the site. The sampling plan included the 
drilling and sampling of 46 soil borings, 0.5 feet deep to 12 feet deep. Twelve additional monitoring 
wells, ranging in depth from 12.5 feet to 36 feet, were also installed. Ground water samples were 
collected and analyzed from the monitoring wells (including those wells installed during previous 
investigations). The 1991 soil sampling consisted of 46 soil borings ranging from 0.5 feet to 12 feet 
below ground surface. These samples were analyzed for the following parameters: volatile organic 
compounds, base neutral compounds, acid extractable compounds including tentatively identified 
compounds, total phenolics, total petroleum hydrocarbons (TPHCs), arsenic, beryllium, cadmium, 
vanadium, polychlorinated biphenols, toluene, methanol, hexene and pH. One round of groundwater 
sampling was performed in April 1991. Groundwater samples from monitoring wells, including these 
wells installed during the previous investigations, were analyzed for the following parameters: 
volatile organic compounds, base neutral compounds, acid extractable compounds including 
tentatively identified compounds, total phenolics, total petroleum hydrocarbons (TPHCs), 
benzaldehyde, chloride and fecal coliform. 



The site is located in the Piedmont Lowland Physiographic Province. Bedrock within this Province 
consists of sedimentary and igneous formations of the Triassic and Jurassic Periods. Unconsolidated 
glacial and fluvial deposits of the Pleistocene and Recent Epochs cover the bedrock in most area of the 
Province. Beneath the facility is a complex sequence of unconsolidated deposits, which consist 
primarily of sand with discontinuous layers of silt and clay, and fill. The fill is present immediately 
beneath the facility. The fill is typically a mixture of sand, gravel, crushed stone, and brick fragments. 
The thickness of fill material is approximately 3 to 8 feet. At some locations, groundwater occurs in 
the fill. The fill is underlain by natural deposits consisting of sand with discontinuous silt and clay 
layers. The unconsolidated deposits are approximately 25 to 35 feet in thickness. Regionally, there 
are two aquifers: the overburden aquifer in the unconsolidated deposits and the bedrock aquifer in the 
Brunswick Formation. Groundwater in the overburden aquifer flows to local and regional discharge 
points such as the Passaic River. Groundwater in the bedrock aquifer occurs in fracture such as 
bedding planes, and flows through the fractures to local and regional points of discharge. The depth 
of the water table increases towards the Passaic River. The silt and clay layers make up a vast amount 
of the deposits underlying the facility. The consolidated deposits where saturated, contain one water 
bearing zone. The ground surface elevation at the site is flat and its elevation ranges from 
approximately 16 feet mean sea level (msl) to 19 feet msl. Ground water occurs under most of the 
facility from 7 to 10 feet below ground surface and flows in a westerly/southwesterly direction. 

There are no public supply wells that supply drinking water within four miles of the site. There is a 
backup well located 3.4 miles from the site. This well is only used during peak periods in the summer 
time but according to the Hackensack Water Company, the well has been inactive for the last five 
years. The population served by this well was approximately 3,000 people. Reservoirs supply (such as 
the Oradell Reservoir) sources of drinking water for the area. The lowest point of waste 
disposal/contamination has been estimated at 9 to 11 feet. This depth is the lowest point at which 
significant contamination was found on the site. Therefore, the waste disposal/contamination is 
estimated to be lower than the recorded groundwater levels, and the distance between the lowest point 
of waste disposal/storage to the highest seasonal level of water is a negative distance. 

The Passaic River is located to the west of the facility. The distance between the facility and the 
Passaic River is 94 feet (straight line). The Passaic River is tidal and flows by the facility in a north to 
south direction. There is not a well defined runoff pathway to the river. Stormwater collected on-site 
is discharged to the Passaic River (SPDES permit NJ0000124). The facility has a permit to discharge 
its storm water runoff, along with cooling water, to the Passaic River. The process wastewater and 
sanitary sewage are disposed through sewers to the Passaic Valley Sewage Authority. The site has no 
on-site water bodies, dry wells, or detention ponds. The City of Garfield is located in an area with a 
reported flood elevation of approximately 20 feet. This area is listed as a flood hazard area. The site 
area is located within the 100 year floodplain. There are no known intakes within 15 miles 
downstream of the probable point of entry (PPE). The waters within 15 miles downstream of the site 
are brackish, and are not used for drinking water purposes. The sale or consumption of all fish from 
the tidal Passaic River is prohibited. Because of this prohibition, there is no recreational or 
commercial fishery at this time. The facility is located across from an open water body (the Passaic 
River) therefore, the open water is considered to be a sensitive environment. No freshwater or coastal 
wetlands are within 1 or 2 miles of the site, respectively. There are no habitats of Federally 
endangered species within 1 mile of the site. 

The facility is surrounded by residences (all approximately 100 feet away from the facility) on three 
sides of the facility (north, south and east). The total number of houses is 26. An estimated 64 people 
occupy these residences. The facility presently employs approximately 85 employees. The Garfield 
School #6 is located on Hudson and Cambridge Street. This school has an enrollment of 



approximately 300. Approximately 36,942 people live within one mile of the site. There are no day 
care centers within 200 feet of the site property. The Passaic River (located west of the facility) is an 
open water body, therefore is considered to be a sensitive environment. 

The facility is surrounded by residences on three sides. Approximately 387,970 individuals populate 
within four miles of the site. Again, the Passaic River is considered to be an open water body, 
therefore it is a sensitive environment. 

The Preliminary Investigation of the 1986 sampling and analytical results displayed total petroleum 
hydrocarbons at a maximum of 1070 parts per million (ppm) which exceeds the NJDEP Interim Soil 
Action Level (ISAL) of 100 ppm. Toluene was detected in the soil from the 1986 soil investigation at 
a maximum concentration 2,470 ppm which exceeds the 1 ppm ISAL established. The maximum 
concentration of phenol was detected to be 19.8 ppm. Acid extractable compounds have ISALs 
established on a case-by-case basis, therefore no grounds for comparison could be made. The ISALs 
for Base Neutrals which is 10 ppm was not exceeded by any samples from the 1986 sampling event. 
A water sample collected from soil boring B-4 during the Preliminary Investigation contained 
5,400,000 ppb of toluene, 68,000 ppb of benzene, and 12,000 ppb of methylene chloride. No New 
Jersey maximum contaminant level (MCL) or Safe Drinking Water Act (SDWA) has been established 
for toluene, therefore there is no basis for comparison at this time. No background levels were 
reported to have been recorded for this investigation. 

The 1987-1988 activities performed at the site for soil had maximum concentrations as follows, for 
chlorobenzene, 6 ppm; toluene, 5,280 ppm, and xylenes, 4.5 ppm. Total volatiles were reported at 
5,292.2 ppm. The ISAL for volatile organic compounds is established at 1 ppm. The ISAL for base 
neutrals is 10 ppm. The sampling activities for the base/neutral acid extractable compounds reported 
maximum concentrations as follows: napthalene 2.8 parts ppm; acenapthylene 0.39 ppm; phenanthrene 
3.4 ppm; anthracene 0.85 ppm; fluoranthene 4.1 ppm; pyrene 6.19 ppm; Bis(2-ethylhexyl)phthalate 
2.7 ppm; chrysene 4.0 ppm; benzo(a)anthracene 3.0 pp; benzo(b)fluoranthene 5.69 ppm; and 
benzo(a)pyrene 2,4 ppm. The reported concentration of total petroleum hydrocarbons (TPHC) was 
recorded as 4,660 ppm which exceeds the 100 ppm ISAL established for soils. The concentration of 
phenol was reported to be 200 ppm which exceeds the volatile ISAL of 1 ppm. No background levels 
were reported to have been recorded for this investigation. 

The 1987-1988 analytical results from the sampling activities for groundwater sampling are as 
follows: benzene 3.4 ppm; toluene 6.37 ppm; trichlorofluoromethane 1.4 ppm; and total volatiles 
100.1 ppm. These concentration values for benzene exceed the NJ MCL and the SWDA MCL at 
0.001 ppm and 0.005 ppm respectively. Total phenol was recorded to be elevated levels (2,570 ppm ). 
Phenol is not listed on the NJ MCL or the SDWA MCL therefore, there is no basis for comparison. 

Tentatively identified volatile organic compounds (VQCs) were detected in samples from all 
monitoring wells during the ECRA Sampling Plan Investigation at concentrations from 48 ppb to 
17,324 ppb. 

The 1991 series of investigations results for the soil boring sampling and analysis program indicated 
that constituents such as toluene, benzene, PAHs, and TPHCs exceeded the NJDEP-ECRA guidance 
level of amounts at several locations. Toluene, benzene, total PAHs, and total PHCs were detected in 
the soil at concentrations up to 20,000 mg/kg, 80 mg/kg, 71 mg/kg and 4,670 mg/kg, respectively. 
The concentration levels from the samples for toluene and benzene exceed the NJ ISALs for volatile 
organics of 1 ppm. The maximum reported concentration of PAHs (71 ppm) exceeded the ISALs for 
base neutrals (10 ppm). The maximum concentration for TPHCs (4,670 ppm) did exceed the ISALs 



approximately 300. Approximately 11,551 people live within one mile of the site. There are no day 
care centers within 200 feet of the site property. The Passaic River (located west of the facility) is an 
open water body, therefore is considered to be a sensitive environment. 

The facility is surrounded by residences on three sides. Approximately 133,222 individuals populate 
within four miles of the site. Again, the Passaic River is considered to be an open water body, 
therefore it is a sensitive environment. 

The Preliminary Investigation of the 1986 sampling and analytical results displayed total petroleum 
hydrocarbons at a maximum of 1070 parts per million (ppm) which exceeds the NJDEP Interim Soil 
Action Level (ISAL) of 100 ppm. Toluene was detected in the soil from the 1986 soil investigation at 
a maximum concentration 2,470 ppm which exceeds the 1 ppm ISAL established. The maximum 
concentration of phenol was detected to be 19.8 ppm. Acid extractable compounds have ISALs 
established on a case-by-case basis, therefore no grounds for comparison could be made. The ISALs 
for Base Neutrals which is 10 ppm was not exceeded by any samples from the 1986 sampling event. 
A water sample collected from soil boring B-4 during the Preliminary Investigation contained 
5,400,000 ppb of toluene, 68,000 ppb of benzene, and 12,000 ppb of methylene chloride. No New 
Jersey maximum contaminant level (MCL) or Safe Drinking Water Act (SDWA) has been established 
for toluene, therefore there is no basis for comparison at this time. No background levels were 
reported to have been recorded for this investigation. 

The 1987-1988 activities performed at the site for soil had maximum concentrations as follows, for 
chlorobenzene, 6 ppm; toluene, 5,280 ppm, and xylenes, 4.5 ppm. Total volatiles were reported at 
5,292.2 ppm. The ISAL for volatile organic compounds is established at 1 ppm. The ISAL for base 
neutrals is 10 ppm. The sampling activities for the base/neutral acid extractable compounds reported 
maximum concentrations as follows: napthalene 2.8 parts ppm; acenapthylene 0.39 ppm; phenanthrene 
3.4 ppm; anthracene 0.85 ppm; fluoranthene 4.1 ppm; pyrene 6.19 ppm; Bis(2-ethylhexyl)phthalate 
2.7 ppm; chrysene 4.0 ppm; benzo(a)anthracene 3.0 pp; benzo(b)fluoranthene 5.69 ppm; and 
benzo(a)pyrene 2,4 ppm. The reported concentration of total petroleum hydrocarbons (TPHC) was 
recorded as 4,660 ppm which exceeds the 100 ppm ISAL established for soils. The concentration of 
phenol was reported to be 200 ppm which exceeds the volatile ISAL of I ppm. No background levels 
were reported to have been recorded for this investigation. 

The 1987-1988 analytical results from the sampling activities for groundwater sampling are as 
follows: benzene 3.4 ppm; toluene 6.37 ppm; trichlorofluoromethane 1.4 ppm; and total volatiles 
100.1 ppm. These concentration values for benzene exceed the NJ MCL and the SWDA MCL at 
0.001 ppm and 0.005 ppm respectively. Total phenol was recorded to be elevated levels (2,570 ppm ). 
Phenol is not listed on the NJ MCL or the SDWA MCL therefore, there is no basis for comparison. 

Tentatively identified volatile organic compounds (VOCs) were detected in samples from all 
monitoring wells during the ECRA Sampling Plan Investigation at concentrations from 48 ppb to 
17,324 ppb. 

The 1991 series of investigations results for the soil boring sampling and analysis program indicated 
that constituents such as toluene, benzene, PAHs, and TPHCs exceeded the NJDEP-ECRA guidance 
level of amounts at several locations. Toluene, benzene, total PAHs, and total PHCs were detected in 
the soil at concentrations up to 20,000 mg/kg, 80 mg/kg, 71 mg/kg and 4,670 mg/kg, respectively. 
The concentration levels from the samples for toluene and benzene exceed the NJ ISALs for volatile 
organics of 1 ppm. The maximum reported concentration of PAHs (71 ppm) exceeded the ISALs for 
base neutrals (10 ppm). The maximum concentration for TPHCs (4,670 ppm) did exceed the ISALs 



for TPHCs (100 ppm). The southeastern section of the facility where the former toluene USTs had 
been located and where production facilities which used toluene and benzene existed is an area of 
concern because of high concentration of toluene, benzene, and PAHs. Total PHCs were detected at 
high concentrations throughout the facility and are considered to be a constituent of concern in the 
soil. No background levels were reported to have been recorded for this investigation. 

The results of the ECRA-related ground water sampling during 1991 indicated that the primary 
constituents of concern are toluene, phenol, and benzene. Toluene concentration was highest in the 
sample from Monitoring Well MW-11. Samples from Monitoring Wells MW-4 and MW-17 
contained 100,000 ppb of toluene. Concentrations of toluene at 64,000 ppb 18,000 ppb, 15,000 ppb, 
12,000 ppb and 5,640 ppb were detected in samples form Monitoring Wells MW-14, MW-6, MW-5, 
MW-10 and MW-3, respectively. Toluene was present in ground water throughout the facility. 
Toluene with concentrations up to 110,000 ppb were detected in ground water. The toluene area of 
concern for soil appears to be one of the source areas for toluene in groundwater. There is no NJ 
MCL or NJ SDWA MCL for toluene listed; therefore a comparison cannot be made. 

Phenol was also present in the groundwater throughout the facility. Phenol concentrations up to 
120,000 ppb were located in the southern half of the facility. Benzene was present in the groundwater 
from the southern half of the facility at a maximum concentration of 3,500 ppb. The area of benzene 
contamination in groundwater extends to, and possibly across the southern and western facility 
boundaries. Trichloroethylene (TCE) and other organic compounds were present in groundwater at 
various locations across the facility. TCE had been detected on-site in the groundwater at 
concentrations up to 2,700 ppb. This level of contamination exceeds the NJ MCL established at 1 ppb. 

The highest reported concentration of benzene is 3,500 ppb which was detected in Monitoring Well 
MW-4. This level exceeds the NJ MCL of 1 ppb. 

Trans-1,2-Dichloroethene (DCE) was detected at a maximum from Monitoring Well MW-18 at 49 
ppb. This level exceeds the NJ MCL established of 10 ppb. 

Vinyl Chloride was detected at a maximum in the sample from Monitoring Well MW-18 (24 ppb). 
This level exceeds the NJ MCL of 2 ppm. Tetrachloroethene which was detected at a maximum in the 
sample from Monitoring Well MW-5D (26 ppb) had levels that surpass the NJ MCL of 1 ppb. 

1,1,1-Trichloroethane (TCA) was detected in samples from two monitoring wells MW-5D and MW-
16, at concentrations of 80 ppb and 17 ppb, respectively. The sample from MW-5D exceeds the NJ 
MCL of 26 ppm. Chloroform was detected in samples from Monitoring Wells MW-8 at a 
concentration of 1 ppb and from MW-16 at a concentration of 5 ppb. 1,1-Bichloroethene was detected 
in MW-16 at a concentration of 1 ppb, which does not exceed the NJ MCL established for 1,1-
Dichloroethene of 2 ppb. 

Samples from MW-1 indicated a concentration of ethylbenzene at 15 ppb and of total xylenes at 26 
ppb; while samples from MW-9 indicated a concentration of ethylbenzene at 32 ppb and of total 
xylenes at 44 ppb. Chlorobenzene was detected at a maximum in the sample from MW-18 (35 ppb) 
which surpasses the NJ MCL of 4 ppm. 

Chloride was detected in the sample from MW-5 at a concentration of 130 mg/L. A sample from MW-
3 indicated major ions such as sulfate (36,000 mg/L), sodium (4,130 mg/L), iron (2,280 mg/L) and 
chloride (763 mg/L). Total dissolved solids in MW-3 were detected at a concentration of 37,400 
mg/L. 



Tentatively identified volatile organics were detected in all but one monitoring well during the 
Geraghty & Miller Revised ECRA Sampling Plan Investigation at concentrations that ranged from 53 
ppb to 599,785 ppb . 

Ebasco did not perform any site sampling because the existing analytical data are adequate. A site 
reconnaissance was performed by Ebasco on Wednesday, November 20,1991. The purpose of the site 
reconnaissance was to document existing site conditions, note the locations and conditions of buildings 
and observe the locations of all potential source areas of contamination. Photographs of the site 
reconnaissance which were taken to document site conditions are included as Attachment A. 

Toluene, phenol, benzene, polycyclic aromatic hydrocarbons (PAHs), petroleum hydrocarbons 
(PHCs), trichloroethylene (TCE) and other chlorinated organic compounds such as vinyl chloride have 
been identified on the site from sampling activities. As a result of plant operation, these compounds 
were repeatedly spilled onto the ground resulting in substantial soil contamination at the site. Several 
areas of concern have been identified at the site. The location of the former and current salicylic acid 
production facilities in the northeastern section of the plant, the location of the former benzoic 
acid/benzaldehyde production facility in the southeastern section of the plan, and the former 
Resorcinol production facility (destroyed by explosion in 1951) located in the southeastern section of 
the plant are all identified areas of concern. Contamination was found in the soil and groundwater by 
various investigations. There have also been several documented releases of contaminants to the 
atmosphere. Pungent and noxious odors, smog and vapor have been the subject of complaint from 
neighbors of the facility. Several investigations by the New Jersey Department of Environmental 
Protection, Division of Environmental Quality, have been staged. There have also been various 
documented releases of toluene (1,000 lbs. on 3/17/81), benzoic acid dust (4/13/81 and 6/11/81) and 
salicylic acid (6/27/84). It is unknown if air releases have reoccurred. 

There are no surface water intakes within 15 miles downstream of the site. The population served by 
wells within 4 miles of the site is zero, however, the Hackensack Water Company has a well which 
was at one time used for supply during the summertime at peak conditions. This well has not been 
active for the last 5 years. The Passaic River has been identified as a sensitive environment within 200 
feet of the site property. There are approximately 64 people occupying residences within 200 feet of 
the property. There are approximately 300 students attending school within 200 feet of the site 
property. There are no daycare centers within 200 feet of the site property. Approximately 85 
employees work at the site. Approximately 36,9420 individuals reside within 1 mile of the site and 
387,970 individuals reside within 4 miles of the site. 

Based on the existing conditions of the site, a HIGH PRIORITY recommendation is given for the 
site. Although soil, the groundwater soil and surface water pathways do not posed an apparent risk to 
human health and the environment, documented releses of contaminats to the air pose a risk to nearby 
residents. 



SITE ASSESSMENT REPORT: SITE INSPECTION 

PART I: SITE INFORMATION 

1. Site Name/Alias: Tenneco Chemical Company (aka Kalama Chemical Company') 

Street 290 River Drive 

Citv Garfield State New Jersey Zip 07026 

2. CountvBergen County Code 003 Cong. Dist.12 

3. EPA ID No. NJD002005148 

4. Block No. 50.01.50.02 Lot No. 1.2 

5. Latitude 40 52' 05" Longitude 74 06' 38' 

USGS Quad Hackensack, Orange. Paterson. and Weehawken 

6. Owner Kalama Chemical Inc. Tel. No.(2061682-7890 

Street Bank of California. Suite 10 

Citv Seattle State Washington Zip 98164 

7. Operator: Kalama Chemical Inc. Tel. No.(2011779-8880 

Street 290 River Drive 

Citv Garfield State New Jersey Zip 07026 

8. Type of Ownership 

X Private O Federal O State 

O County O Municipal O Unknown O Other 

9. Owner/Operator Notification on File 

O RCRA3001 Date: O CERCLA103C Date:_ 

O None X Unknown 



10. Permit Information 

Permit Permit No. Date Issued Expiration Date Comments 
NJDPES NJ0000124 Unknown Unknown Issued for discharges 

to surface water and 
one to a sanitary waste 
water transport system. 

The Kalama facility filed their NJDPES application on time, but has not yet received notification of 
approval. 

Ref. No. 11. 

Permit 
POTW 

Permit No. 
NJ0000124 

Date Issued 
5/27/91 

Expiration Date 
5/27/96 

Comments 
Industrial waste water 
from facility to the 
Passaic Valley Sewage 
Commission's 
Domestic Treatment 
Works (adjusted for pH) 
POTW 

Air Pollution Certificates: 

Permit Permit No. Date Issued Expiration Date Comments 

Stack No. 87 042186 4/7/89 4/7/94 Soda Ash Solution Tank T[ 

Stack No. 88 042187 4/7/89 4/7/94 Neutralizer T-8, Meth Sal 
BIdg 

Stack No. 89 042188 4/7/89 4/7/94 Hydrolizer T-9, Meth Sal 
Bldg 

Stack No. 92 042191 5/27/84 5/27/89-Renewed Dram Dump Hopper B-2 

Stack No. 13 040430 9/16/89 9/16/94 2-Salicyclic Acid Packing 
Station 

Stack No. 12 002030 1/15/86 1/15/91-Renewed Raymond No. 10 Imp Mill 

Stack No. 29 018328 5/13/91 5/13/96 Truck Loading Scrubber 

Stack No. 28 004414 9/7/86 9/7/91-Cancelled Benzaldehyde Still No. 2 

Stack No. 63 079275 7/30/87 7/30/92-To Catwalk Tank CW 6 
Be Cancelled 

Stack No. 62 079274 7/30/87 7/30/92-To Catwalk Tank CW 7 
Be Cancelled 



Air Pollution Certificates (continued) 

Permit Permit No. Date Issued Expiration Date Comments H 

Stack No. 38 031602 11/2/87 11/2/92-To 
Be Cancelled 

Storage Tank Vent 
No. 10 • 

Stack No. 39 031603 11/2/87 11/2/92-To 
Be Cancelled 

Storage Tank Vent 
No. 11 I 

Stack No. 30 031594 1/5/88 1/5/93 Propanol Tank 

Stack No. 48 035391 3/30/88 3/30/93-To 
Be Cancelled 

Methanol Tank 
No. 32-1 _ 

Stack No. 49 035395 3/30/88 3/30/93-To 
Be Cancelled 

Methanol Tank 
No. 32-2 m 

Stack No. 50 035397 3/30/88 3/30/93-To 
Be Cancelled 

Methanol Tank 
No. 32-3 • 

Stack No. 41 032883 4/16/88 4/16/93 MOA Mill Hopper 

Stack No. 37 087910 12/21/88 12/21/93 Storage Tank | 

Stack No. 01 042677 4/7/89 4/7/94 Sulfuric Acid Catch Tank • 

Stack No. 85 042184 6/16/89 6/16/94 Methanol Recv. T-5 

Stack No. 90 042189 4/7/89 4/7/94 Vacuum Pump P-8, Meth I 
Sal Bldg 

Stack No. 91 042190 4/7/89 4/7/94 Filter Receiver Item M2 • 
Methyl Sal Bldg 

Stack No. 25 060937 7/2/90 7/2/95 Vent Condenser Stack ® 

Ref. No. 11 

Site Status 

X Active 0 Inactive 0 Unknown 

12. Years of Operation: 1903 to present 



13. Identify the types of waste sources (eg., landfill, surface impoundment, piles, stained soil, 
above or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many waste 
unit numbers as needed to identify all waste sources on site. 

(a) Waste Sources 

Waste Unit No. Waste Source Type Facility Name for Unit 

1 Pile Large Soil pile staged on north side of plant 

2 Pile Small Soil pile staged on north side of plant 

3 Scrap Area Scrap Area Hudson Street Side 

4 Pile Debris near building No. 4, south side of 
plant 

5 Area of Concern Southeastern section of facility 

(b) Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

Historically, several minor spills did occur at the Tenneco (aka Kalama Chemical 
Company! facility. Spills and or releases have occurred at various times on site, however, no 
documentation of spills prior to 1981 were located. Since 1981. documented records indicate spills or 
releases of toluene, liquid benzoic acid, salicylic acid, benzoic acid powder, sulfuric acid, and 
methanol. Records do not indicate that the site was used for dumping purposes, however there are 
staging and storage areas before materials are to be disposed of off-site. 

Ref. No. 1 pp. 2,3; Ref. No. 19 

14. Information available from 

Contact Juan Davila Agency USEPA Region II Tel.No. (212)264-6669 

Preparer Judith A. Cusick Agency Ebasco Environmental Date February 5. 1992 



PART II: WASTE SOURCE INFORMATION 

Waste Unit 1 consisted of soil was generated from various activities on site. The dimensions of this 
large pile are approximately 60' x 15' x 20'. The soil was staged near the fence at the Monroe Street 
side of the facility. The soil was analyzed for disposal and the results indicated that the soil was non-
hazardous. 

Ref. No. 4; Ref. No. 19. 

Waste Unit 2 also consisted of soil generated from various onsite activities. The dimensions of this 
pile located on the Monroe Street side of the facility are approximately 20' x 15' x 4'. This pile was 
also analyzed for disposal purposes and the results indicated that the soil was non-hazardous. 

Ref. No. 4, Ref. No. 19. 

Waste Unit 3 consisted of a large area located on the south side of the facility used for scrap and 
machinery disposal. This scrap area contained former on-site machinery and other materials stored for 
disposal. This scrap area was scattered along the Hudson Street side of the facility. The scrap items 
and machinery were rusted. 

Ref. No. 4, Ref. No. 19. 

Waste Unit 4 consisted of a small pile of debris generated from demolition activities performed on 
building No. 4. This pile which was located near building No. 4, was the result of the demolition 
activities from the removal of the inactive piping which had formerly existed on the side of building 
No. 4. 

Ref. No. 4, Ref. No. 19. 

Waste Unit 5 is the southeastern section of the facility. This area has been established as an area of 
concern because of the high concentrations of toluene, benzene and poly aromatic hydrocarbons 
(PAHs) in the soil, and the high concentrations of trichloroethene (TCE), benzene, phenol, and toluene 
in the groundwater. This section of the facility includes the locations of the former toluene 
underground storage tanks (USTs) and production facilities for benzoic acid/benzaldehyde which used 
benzene and toluene. Sources other than the USTs (i.e., leaks and spills) probably contributed to the 
toluene contamination on the soil. 

Ref. No. 2 pp. 15, 17, 20 

See Figure 2 for the location of each Waste Unit. 



PART III: SAMPLING RESULTS 

EXISTING ANALYTICAL DATA 

Geraghty & Miller (G&M) conducted various investigations at the Tenneco site. In 1986, a 
Preliminary Investigation of Soil Quality Conditions was prepared. A sampling plan was prepared as 
part of the Environmental Cleanup Responsibility Act (ECRA)-required Site Evaluation Submission. 
The plan titled, "Sampling Plan for Site Evaluation, Kalama Chemical, Inc. Facility, Garfield, New 
Jersey" was submitted to the New Jersey Department of Environmental Protection (NJDEP) in August 
1987. The field work was conducted from September 1988 through March 1988. Based on the results 
of the ECRA Sampling Plan Investigation, an addendum was proposed to the NJDEP in October 1988 
with an additional sampling plan addendum letter to address certain uncertainties regarding the nature 
and extent of contamination. The NJDEP required Kalama to submit an expanded sampling plan 
addendum in March 1989. The work detailed in the G&M Revised Sampling Plan Addendum began 
in January 1991 and was completed in September 1991 with the completion of the G&M report, 
"Sampling Plan Addendum No. 2." 

Ref. No. 2 pp. 8-10 

The following is a brief description of each investigation performed at the site to date. 

Preliminary Investigation (June 1986) 

The Preliminary Investigation included the drilling of five soil borings and the subsequent collection 
of samples. The locations which are depicted on Figure 3 were designated as B-l through B-5. These 
soil borings ranged in depth from 8 feet to 12 feet below ground surface (bgs). In addition, a water 
sample was collected from soil boring B-4 for laboratory analysis. The sampling locations included a 
shipping/transfer area for chemicals, the area of the fuel oil and methanol underground storage tanks, 
the railcar loading and unloading area, the benzaldehyde production area, and the chemical transfer 
area near Building 32. The soil samples were analyzed for the following parameters: Volatile, 
base/neutral and acid extractable organic compounds; total petroleum hydrocarbons; total phenolics; 
benzoic acid; benzaldehyde; formaldehyde and alcohols. Results revealed the concentration of toluene 
to be 2,470 ppm in an area adjacent to the benzaldehyde storage tanks. Phenol was detected at 19.8 
ppm outside of Building No. 32, which was used for shipping chemicals by truck. Reported depths for 
these soil samples ranged from 0 to 2 feet and 2 to 4 feet (Table 2). 

The results of the analysis of the soil and fluid samples indicate the presence of a variety of 
base/neutral extractable organic compounds at the location B-2. Toluene was detected in all soil 
samples and the fluid sample from boring B-4. The soil and fluid samples from boring B-4 had 
toluene concentration of approximately 0.2 percent and 0.5 percent, respectively. Phenol was detected 
in the soil sample from boring B-5 at a concentration of 19.8 ppm. Tables 2 and 3 summarize the 
results of the analysis of the soil and fluid samples. The NJDEP Interim Soil Action Levels (ISAL's) 
from February 1990 for base neutrals and volatile organics are 10 ppm and 1 ppm, respectively. 
These levels of toluene and phenol exceeded the 1990ISAL standards. 



The highest reported concentration of benzene is 3,500 ppb which was detected in Monitoring Well 
MW-4. Benzene was also detected in the sample form Monitoring Well MW-14 at a concentration of 
1,700 ppb and in the samples form Monitoring Wells MW-1, MW-9 and MW-10 at concentrations of 
1,000 ppb, 490 ppb and 140 ppb, respectively. Benzene was detected in the samples from Monitoring 
Wells MW-7 and MW-8 at concentration of 29 ppb and 10 ppb, respectively. These levels exceed the 
1 ppb NJ MCL. 

TCE was detected at a maximum concentration of 2,700 ppb in the sample from Monitoring Well 
MW-5D. TCE was detected at concentrations of 1,400 ppb, 900 ppb, 550 ppb, and 260 ppb in 
samples from Monitoring Wells MW-5, MW-9, MW-18, and MW-16, respectively and in the sample 
from MW-15 at a concentration of 18 ppb. The NJ maximum contaminant level for TCE which was 
exceeded in these samples is 1 ppm. 

Trans-1,2-Dichloroethene (DCE) was detected in samples from Monitoring Wells MW-3D at a 
concentration of 24 ppb, MW-6D at 44 ppb, MW-9 at 32 ppb, MW-12 at 18 ppb, MW-15 at 19 ppb 
and MW-18 at 49 ppb. Monitoring Well MW-16 had a concentration of 2 ppb. The NJ MCL for 
DCE (10 ppb) was exceeded in each of these samples. 

Vinyl Chloride (NJ MCL of 2 ppb) was detected in samples from Monitoring Wells MW-3D (12 ppb), 
MW-9 (20 ppb), MW-12 (5 ppb), and MW-18 (24 ppb). These levels exceed the NJ MCL for vinyl 
chloride. Tetrachloroethene was detected in samples from Monitoring Wells MW-5D (26 ppb), MW-
9 (11 ppb), MW-12 (9 ppb), and MW-16 (5 ppb). These levels exceed the 1 ppm NJ MCL for 
tetrachloroethene. 

1,1,1 -Trichloroethane (TCA) was detected in samples from two monitoring wells MW-5D and MW-
16, at concentrations of 80 ppb and 17 ppb, respectively. The sample from MW-5D exceeds the NJ 
MCL of 26 ppm for TCA. Chloroform was detected in samples from Monitoring Wells MW-8 at a 
concentration of 1 ppb and from MW-16 at a concentration of 5 ppb. 1,1-Bichloroethene was detected 
in MW-16 at a concentration of 1 ppb. 

Samples from MW-1 indicated a concentration of ethylbenzene at 15 ppb and of total xylenes at 26 
ppb; while samples from MW-9 indicated a concentration of ethylbenzene at 32 ppb and of total 
xylenes at 44 ppb. The NJ MCL for xylenes (44 ppb) was not exceeded. Chlorobenzene was detected 
in samples from MW-2 (29 ppb), MW-9 (19 ppb), MW-12 (10 ppb) and MW-18 (35 ppb). These 
levels exceed the NJ MCL of 4 ppb for chlorobenzene. 

Chloride was detected in the sample from MW-5 at a concentration of 130 mg/L. A sample from 
MW-3 indicated major ions such as sulfate (36,000 mg/L), sodium (4,130 mg/L), iron (2,280 mg/L) 
and chloride (763 mg/L). Total dissolved solids in MW-3 were detected at a concentration of 37,400 
mg/L. Table 8 summarizes the concentrations of inorganic constituents found in the sample from 
MW-3. 

Tentatively identified compounds were detected in all but one monitoring well during the Geraghty & 
Miller Revised ECRA Sampling Plan Investigation at concentrations that ranged from 53 ppb to 
599,785 ppb . 



At this time, additional investigations which were proposed by Geraghty & Miller Inc, in their 
"Sampling Plan Addendum No. 2" are being performed in order to further define the presence, 
concentration, distribution and source of constituents of concern both onsite and offsite. 

Ref. No. 2 pp. 12-21; Ref. No. 3 pp. 10-14. 

Site Inspection Results 

No site sampling was required since the existing analytical data are adequate to evaluate the actual 
environmental conditions of the site. A site reconnaissance was performed by Ebasco on Wednesday, 
November 20, 1991. The purpose of the site reconnaissance was to document existing site conditions, 
note the locations and conditions of buildings and observe the locations of all potential source areas of 
contamination. Photographs of the site reconnaissance which were taken to document site conditions 
are included as Attachment A. An HNu (model AR725319) was utilized to monitor ambient air 
during the site reconnaissance. Background reading was recorded to be 2 parts per million (ppm). 

The facility is an active chemical manufacturing company with tank trucks, tractor trailers, and rail 
cars entering the site regularly. The site which is approximately 40 to 50 % in operation is 
approximately 25% paved and 50 % building occupied. There are several above ground storage tanks 
(active) for such materials as methanol, liquid nitrogen, n-propynol, formaldehyde, fuel oil and water. 
There are some 55 gallon drums and drum storage areas on-site. The storage areas were mainly for 
the containment of raw material used and finished product generated at the facility. 

While touring the site, there was no evidence of any superficial soil contamination nor were there any 
irregular discolorations on the asphalt. Since the site is primarily buildings and asphalt, the vegetation 
which was present mainly along the edges of the facility boundary in small amounts, consisted mainly 
of weeds and some grass. Repaving occurred in areas where the former underground storage tanks 
were once located. The site topography is flat. Runoff is discharged by the on-site storm drain system 
to the Passaic River. Several storm drains were observed during the site reconnaissance. Runoff from 
the process buildings is discharged to the local Publicly Owned Treatment Works (POTW) facility. 
The conditions of existing on and off site monitoring wells were noted throughout the reconnaissance. 

The facility which is located in a residential area is fenced on all four sides. Twenty-six houses 
surround the facility on the north, south, and east side. The site is located 94 feet from the Passaic 
River (across River Drive west of the facility). 

Two staged soil piles were located on the Monroe (facility north) Street side of the facility. These 
piles were the result of various on-site activities which are not specifically known. A raw material 
quarantine area is located near a product drum storage area on the Hudson Street side of the facility. 
This quarantine area was completely fenced in and contained approximately 10 55-gallon drums of a 
material called Iso Par C. Also in the vicinity of this drum storage area along the south side of the 
facility was a scrap area which consisted of former on-site machinery and other miscellaneous 
materials. The materials which were located in several piles along the fence area were not covered 
and were rusted. Towards the southwest corner of the site, a pair of borings were found. These 
borings were drilled through some large sheets of plywood material into the ground. One borehole 
had registered an HNu reading of 5-8 ppm at the borehole opening. 



A water sample collected from soil boring B-4 during the Preliminary Investigation contained 
5,400,000 ppb of toluene, 68,000 ppb of benzene, and 12,000 ppb of methylene chloride. The light 
non-aqueous phase liquid (LNAPL) collected from Monitoring Well MW-7 contained 541,000,000 
ppb (54 percent) of toluene and 408,900,000 ppb (41 percent) of PHCs. The reported concentration of 
methylene chloride exceeds the New Jersey Maximum Contaminant Level (NJ MCL) of 2 ppb. 

Ref. No. 2 pp. 6, 8-10; Ref. No. 1; Ref. No. 3 p. 6, 7-9; Ref. No. 5. 

ECRA Sampling Plan Investigation (1987-1988) 

The ECRA Sampling Plan Investigation included the drilling of soil borings, installation of ground 
water monitoring wells, sampling of soil and groundwater and measuring water levels. During this 
investigation, remedial activities occurred in that the current owner and Tenneco jointly initiated the 
removal of USTs at the facility. The whereabouts of these inactive, removed USTs is not known. 
Also during this time, the current owner removed a light, non-aqueous phase liquid (LNAPL) from 
Monitoring Wells MW-5 and MW-7. 

The soil sampling included the drilling of thirteen soil borings, designated as S-l through S-13 
locations shown in Figure 3. Samples were obtained by using split-spoon sampling techniques (one 
sample was collected using a hand auger in December 1987). The borings ranged in depth from 3.5 
feet to 22 feet below ground surface. These soil samples were analyzed for the following parameters: 
Volatile and base/neutral extractable organic compounds including tentatively identified compounds; 
total petroleum hydrocarbons; total phenolics; benzoic acid; and benzaldehyde. The groundwater 
sampling program included the installation of nine monitoring wells (three of which were installed in 
converted soil borings). The monitoring wells were designated as MW-1, MW-2, MW-3, MW-3D, 
MW-4, MW-5, MW-6, MW-6D, and MW-7. These monitoring wells are depicted on Figure 3. 
Samples from the monitoring wells were analyzed for the following parameters: Volatile and 
base/neutral extractable organic compounds including tentatively identified compounds; total 
petroleum hydrocarbons; total phenolics; benzoic acid; benzaldehyde; and methanol. One round of 
ground water sampling was conducted in January 1988. In addition to the listed parameters, MW-3 
was analyzed for selected inorganic constituents (i.e., major ions). Ground water from MW-7 was not 
sampled; instead a sample of the LNAPL present in the monitoring well was collected for analysis. 
Along with the soil and groundwater sampling program, three rounds of groundwater level 
measurements were conducted in January, February and March 1990. As previously mentioned, the 
LNAPL present in monitoring well MW-7 was removed by pumping on seven occasions during the 
period of May through November 1988. A LNAPL was also removed from monitoring well MW-5. 

The soil quality investigation performed during 1987-1988 included the collection of soil samples 
during the tank excavation program and the exploratory soil boring program. Soil samples that were 
collected around tanks that held fuel oil or gasoline were analyzed for total petroleum hydrocarbons, 
while samples collected around tanks that held toluene or methanol were analyzed for those specific 
target compounds. The analytical results for UST soil samples (Table 4) indicate that soil quality was 
impacted by some degree by the products stored in the tanks. The analytical results for the soil 
samples collected during the soil boring program are summarized in Table 5. Toluene was the volatile 
detected in highest concentrations, and was especially high in soil samples collected from the 
southeastern portion of the facility. Benzene was also detected in high concentrations in soil samples 
S-7 and S-8. The ISAL for volatile organics is 1 ppm. The maximum reported concentrations of 
toluene and benzene are 5280 ppm and 6 ppm, respectively, which exceed the ISAL volatile level. 
Several base/neutral extractable compounds were detected in soil samples collected from the southern 



I 
half of the facility. The ISAL for base neutral compounds is 10 ppm; the reported soil concentrations 
did not exceed this limit. Detectable levels of total petroleum hydrocarbons (TPHC) were found in 
soil samples S-l, S-2, S-3, S-7, S-8 and S-12. The maximum concentration reported was 4.66 ppm, 
which does not exceed the ISAL for TPHC at 100 ppm. Total phenols were detected in samples S-l 
and S-2 at concentration of 8.7 and 200 ppm, respectively. These levels of contaminants exceed the 
ISALs for base neutrals of 10 ppm. 

The groundwater investigation indicated benzene and toluene to be the principal volatile organic 
compounds detected in the monitoring well samples. Tables 6 and 7 present summaries of the 
groundwater analyses performed. Between September 1987 and March 1988, there were nine 
monitoring wells installed on-site (in unconsolidated deposits) and sampled. A sample of a product 
layer floating on the water table from MW-7 revealed high concentrations of toluene (541,000 ppm) 
and petroleum hydrocarbons (408,900 ppm). This monitoring well was located to the west of building 
32, in the approximate area of the former underground storage tank farm (4 tanks) to the north of 
building 18, and the 5 USTs located between buildings 18 and 32. Several base/neutral compounds 
were detected in relatively low concentration in all monitoring well samples. Benzaldehyde was 
detected in the sample from MW-5 at a concentration of 570 ppb. Tentatively identified volatile 
organic compounds (VOCs) were detected in samples from all monitoring wells during the ECRA 
Sampling Plan Investigation at concentrations from 48 ppb to 17,324 ppb. 

Ref. No. 6 pp 8-10 ; Ref. No. 3 pp. 7-9; Ref. No. 2 p. 8-10. 

Revised ECRA Sampling Plan Investigation (1991) 

The Revised ECRA Sampling Plan Investigation was conducted in 1991. This Investigation included 
8 main tasks which included an Aerial Photograph History, additional soil sampling, the installation of 
additional monitoring wells, water-level measurements, monitoring well sampling, pumping tests, 
underground storage tank removal, and soil venting. 

The soil sampling included forty-six borings designated as B-l through B-46. These samples were 
collected in January 1991 using the split-spoon sampling techniques and hand-augering drilling 
techniques (for five of the soil boring locations). The soil boring locations are depicted on Figure 3. 
The soil borings ranged in depth from 0.5 feet to 12 feet below ground surface. The soil samples were 
analyzed for the following list of parameters: Volatile, and base/neutral acid extractable organic 
compounds including tentatively identified compounds; total petroleum hydrocarbons; total phenolics; 
arsenic, beryllium, cadmium, and vanadium; polychlorinated biphenyls; toluene; methanol; hexene; 
and pH. 

Twelve additional monitoring wells were installed at the site (Figure 3). These wells were designated 
as MW-8 through MW-18 and MW-5D. The monitoring wells installed in January 1991 and April 
1991 ranged from 12.5 to 35 feet in depth. One round of groundwater sampling was conducted in 
April 1991. Ground water samples from all monitoring wells (previous investigations included) were 
sampled for the following parameters: Volatile, and base/neutral and acid-extractable compounds 
including tentatively identified compounds (TICs); total petroleum hydrocarbons; total phenolics; 
benzaldehyde; chloride; and fecal colifonm. 

Other activities performed included the pumping tests conducted in May 1991; the removal of all 
. USTs at the facility (including post-excavation soil sampling program); and soil venting performed in 

order to determine the feasibility and potential of soil vapor extraction for removing contaminants 
from the unsaturated (vadoze) zone. A well search within a 0.5 mile radius of the site was also 



performed. 

The results of the soil boring sampling and analysis program indicated that constituents such as 
toluene, benzene, PAHs, and TPHCs exceeded the NJDEP-ECRA guidance level of amounts at 
several locations. Toluene, benzene, total PAHs, and total PHCs were detected in the soil at 
concentrations up to 20,000 ppm, 80 ppm, 71 ppm and 4,670 ppm, respectively. The southeastern 
section of the facility where the former toluene USTs had been located and where production facilities 
which used toluene and benzene existed is an area of concern because of high concentration of 
toluene, benzene, and PAHs. Total PHCs were detected at high concentrations throughout the facility 
and are considered to be a constituent of concern in the soil. Tables 19 (Geraghty & Miller) through 
23, 27 through 29, summarize the Revised ECRA Sampling Plan Investigation for soil and 
groundwater samples. 

Toluene was found at elevated concentration in the samples from soil borings B-20 (230 ppm), B-18 
(890 ppm), B-6 (360 ppm), B-8 (360 ppm), B-7 (17 ppm), B-9 (2.4 ppm), B-26 (20,000 ppm), B-13 
(3,400 ppm), B-14 (620 ppm), B-16 (12 ppm), B-4 (17,000 ppm), and B-3 (2.4 ppm). Each of these 
detected concentrations of toluene exceeds the NJ MCL for volatile organics of 1 ppm. 

Total petroleum hydrocarbons (TPHCs) were detected in the samples from B-18 (206 ppm), B-6 (547 
ppm), B-8 (576 ppm), B-9 (153 ppm), B-26 4,430 ppm), A-26-C (1,250 ppm), B-13 (1,630 ppm), B-
14 (1,410 ppm), C-3-A (424 ppm), B-42 (207 ppm), B-44 (737 ppm), B-46 (400 ppm), B-2 (148 
ppm), B-4 (4,670 ppm), B-10 (193 ppm), B-40 (4,040 ppm) B-43 (320 ppm), B-33 (1,820 ppm), B-34 
(1,770 ppm), B-35 (1,550 ppm), and B-39 (672 ppm). These concentration exceed the NJ ISALs of 
100 ppm for TPHCs. 

Total PAHs were detected in the samples from soil borings B-6 (12.5 ppm), B-26 (71.3 ppm), B-42 
(19.6 ppm) B-33 (15.3 ppm), and B-44 (11.1 ppm). The NJ ISALs for total PAHs is 10 ppm. 
Benzene was detected in the sample from B-26 (20,000 ppm) which exceeds the NJ MCL of 10 ppm 
for base neutrals. Other contaminants identified include PCB-1260, which was found in samples from 
soil borings B-44 (0.47 ppm) and the field duplicate sample (2.2 ppm). Significant levels of 
tentatively identified compounds (TICs) did occur in the soil. Additional sampling is proposed by a 
contractor for the current owner in order to further address soil remediation strategies. 

The results of the ECRA-related ground water sampling during 1991 indicated that the primary 
constituents of concern are toluene, phenol, and benzene. Toluene concentration was highest in the 
sample from Monitoring Well MW-11. Samples from Monitoring Wells MW-4 and MW-17 
contained 100,000 ppb of toluene. Concentrations of toluene at 64,000 ppb 18,000 ppb, 15,000 ppb, 
12,000 ppb and 5,640 ppb were detected in samples form Monitoring Wells MW-14, MW-6, MW-5, 
MW-10 and MW-3, respectively. Toluene was present in ground water throughout the facility. 
Toluene with concentrations up to 110,000 ppb were detected in ground water. The toluene area of 
concern for soil appears to be one of the source areas for toluene in groundwater. There is no NJ 
MCL or NJ SDWA for toluene for basis of comparison. 

Phenol was also present in the groundwater throughout the facility. Phenol concentrations up to 
120,000 ppb were located in the southern half of the facility. Benzene was present in the groundwater 
from the southern half of the facility at a maximum concentration of 3,500 ppb. This exceeds the NJ 
MCL of lppb. The area of benzene contamination in groundwater extends to, and possibly across the 
southern and western facility boundaries. Trichloroethene (TCE) and other organic compounds were 
present in groundwater at various locations across the facility. TCE had been detected on-site in the 
groundwater at concentrations up to 2,700 ppb. 



PART IV: HAZARDOUS WASTE ASSESSMENT 

GROUNDWATER PATHWAY 

1. Describe the likelihood of the release of contaminant(s) to the groundwater as follows: 
observed release, suspected release, or none. Identify contaminants detected or suspected and 
provided rationale for attributing them to the site. For observed release,define supporting 
analytical evidence. 

Analytical data from previous investigations (1987-1988, 1991) indicate that an observed release of 
contaminants (i.e., toluene, phenol, benzene and TCE) has occuired. Toluene is present in 
groundwater throughout the facility. Toluene concentrations up to 110,000 ppb were detected in 
groundwater samples from the southern half of the facility. Phenol is also present in groundwater 
throughout the facility. The areas of toluene and phenol contamination in groundwater extend to, and 
probably a cross the northern, southern and western boundaries of the facility. Other contaminants 
detected in the groundwater are: trans-1,2-Dichloroethene (DCE), vinyl chloride, tetrachloroethene, 
1,1,1-Trichloroethane (TCA), chlorobenzene, chloroform, 1,1-Dichloroethene, ethylbenzene, total 
xylenes, methylene chloride, fecal coliforms and various major ions. 

Ref. No. 3 pp. 41-57. 

2. Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, areas of karst terrain, permeability, overlying strata, confining layers, 
interconnections, discontinuities, depth to water table, groundwater flow direction. 

The facility is located in the Piedmont Lowland Physiographic Province. Bedrock within this 
Province consists of sedimentary and igneous formations of the Triassic and Jurassic Periods. 
Unconsolidated glacial and fluvial deposits of the Pleistocene and Recent Epochs cover the bedrock in 
most areas of the Province, especially in lowland areas. The bedrock which underlies the Tenneco 
facility belongs to the sedimentary Brunswick Formation. This formation if comprised primarily of 
reddish-brown sandstones and shale beds that dip generally 10 degrees to 15 degrees to the northwest. 

Two aquifers which exist regionally are the overburden aquifer in the unconsolidated deposits and the 
bedrock aquifer in the Brunswick Formation which is the aquifer of concern. The bedrock under the 
facility consists of sedimentary and igneous formations of the Triassic and Jurassic Periods. The 
Passaic River, which is located 94 feet of the facility, acts as a discharge point for groundwater in the 
overburden aquifer. Beneath the Tenneco facility is a complex sequence of unconsolidated deposits, 
primarily sand layers with discontinuous layers of silt, slay and fill. Fill material which is present 
immediately underneath the facility, is approximately 3 to 8 feet in depth. The fill is typically a 
mixture of sand, gravel, crushed stone, and brick fragments, with some locations that have 
groundwater occurring in it. The fill is underlain by natural deposits consisting of sand with 
discontinuous silt and clay layers. The unconsolidated deposits are approximately 25 to 35 feet in 
thickness. Groundwater in the unconsolidated deposits occurs about 7 to 10 feet below ground 
surface. The depth to the water table increases towards the Passaic River. 

The unconsolidated deposits consist of mainly silt and clay layers. The unconsolidated deposits 
underlying the facility, including the fill material, contain one water-bearing zone, where saturated. 
The water-bearing zone is non-homogeneous because of the variations in lithology of the 
unconsolidated depths. As a result, the hydraulic characteristics will vary significantly both 
horizontally and vertically across the site. 



The groundwater flow for the site is generally a westerly/southwesterly direction towards the Passaic 
River. The soil hydraulic conductivity based on G & M slug test data ranged from 0.3 ft/day to 13 
ft/day. These hydraulic conductivities are consistent with the grain size and density of the 
unconsolidated materials which underlies the facility. The overall groundwater flow gradient across 
the site is approximately 0.01. 

Ref. No. 3 pp. 24-30. Ref. No. 1 p.3. 

3. Is a designated well head protection area within 4 miles of the site? 

There is no formal well head protection area established within 4 miles of the site. 

Ref. No. 12. 

4. What is the depth from the lowest point of waste disposal/storage to the highest seasonal level 
of the saturated zone of the aquifer of concern? 

Generally, the groundwater in the unconsolidated deposits occurs at 7-10 ft bgs. (Again, two aquifers 
which exist regionally are the overburden aquifer in the unconsolidated deposits and the bedrock 
aquifer in the Brunswick Formation which is the aquifer of concern.) However, at the area in the 
vicinity of MW-4, the groundwater has been recorded to be 3-4 feet higher. G & M referred to this 
condition as an apparent water-table mound. In June 1991, G & M installed a piezometer cluster. The 
preliminary measurements indicated that the water level in the shallow piezometer was approximately 
4 feet higher than that in the deeper piezometer. Based on the preliminary water-level measurements, 
G & M stated that the apparent water-table mound in the vicinity of Monitoring Well MW-4 could be 
a water body that is locally perched by the underlying clay layer. The lowest point of waste disposal 
has been estimated at 9 to 11 feet This depth is the lowest point where contamination was found (soil 
boring with depth of 9 to 11 feet). Therefore, the waste disposal is estimated to be lower than the 
recorded groundwater levels, and the distance between the lowest point of waste disposal/storage to 
the highest seasonal level of water is a negative distance (approximately negative 5 feet). 

Ref. No. 3; pp. 24-29; Ref. No. 3 Table 16. 

5. What is the permeability value of the least permeable intervening stratum between the ground 
surface and the aquifer of concern? 

There is no continuous intervening stratum at the site; however, hydraulic conductivities based on G & 
M slug test data ranged from 0.3 ft/day to 13 ft/day. 

Ref. No. 3 p. 28-29; Ref. No. 1 pp. 3-4. 

6. What is the net precipitation for the area? 

The net precipitation for 1990 was 52.3 inches. 

Ref. No. 7. 



7. What is the distance to and depth of the nearest well that is currently used for drinking 
purposes. 

The nearest public supply well is the Hackensack Water Company well located in Rochelle Park. This 
well is used for potable water which is directed to the distribution systems. The well has not been 
used in 5 years; its main function is to serve as a backup well only dining peak periods (summertime). 
The Hackensack Water Company is supplied with surface water from the Oradell Reservoir (on the 
Hackensack River). The Hackensack Water Company is considering sealing the well. It is located 3.4 
miles away from the site and has a depth of 473 feet. The City of Garfield is supplied water by the 
Passaic Valley Reservoir and has a wellfield in Elmwood Park. Garfield and its neighboring towns are 
supplied water by reservoir and for the most part by means other than wells (Oradell Reservoir). 

Ref. No. 13; Ref. No. 12; Ref. No. 14; Ref. No. 15; Ref. No. 16; Ref. No. 9; Ref. 
No. 18; Ref. No. 28. 

8. If a release to groundwater is observed or suspected, determine the number of people that 
obtain drinking water from wells that are documented or suspected to be located within the 
contaminated boundary of release. 

There are no wells supplying groundwater for drinking purposes within the contaminated boundary of 
release. The City of Garfield and its neighboring towns are supplied water by northern (upstream of 
the flow of the Passaic River) sources. The water is supplied by a reservoir source (Oradell 
Reservoir). 

Ref. No. 13. 

9. Identify the population served by wells located within 4 miles of the site that draw from the 
aquifer of concern. 

Distance Population 

Currently, no one is served by wells located within 4 miles of the site. It was reported that the city of 
Garfield at one time did have 11 public supply wells located north of the Tenneco site, which served 
approximately 10,000 people. The Wallington Borough was reported to have had 4 wells located 
south of the site, which served an estimated 2,000 people. The Lodi Borough was reported to have 
had 11 wells northeast of the site, which served approximately 28,000-30,000 people. The 
Hackensack Water Company is reported to have one well located 3.4 miles northeast of the site and it 
is only used during peak periods (i.e., summertime; it has been inactive for the last five years). The 
population served by this well was 3,000 people. 

0-1/4 mi 
>l/4-l/2mi 

0 
0 
0 
0 
0 
0 

>1/2-Imi 
>l-2mi 
>2-3mi 
>3-4mi 

Ref. No. 13; Ref. No. 31; Ref. No. 32; Ref. No. 33. 



10. Identify uses of groundwater within 4 miles of the site (i.e. private drinking source, municipal 
source, commercial, irrigation, unusable. 

The following wells are located within four miles of the site: 
Well Type Distance 

from site 
Depth Comments 
(feet) Active/Inactive 

Formation 
(Aquifer) 

Garfield Water Department Public 0.4 276 Inactive GTRB 
Garfield Water Department Public 0.5 400 Inactive GTRB 
Garfield Water Department Public 0.8 475 Inactive GTRB 
Garfield Water Department Public 0.8 405 Inactive GTRB 
Lodi Borough Public 1.0 607 Inactive GTRB 
Lodi Borough Public 1.1 459 Inactive GTRB 
Wallington Borough Public 1.2 400 Inactive GTRB 
Wallington Borough Public 1.3 400 Inactive GTRB 
Miles Laboratories Industrial 1.3 408 Unknown GTRB 
Lodi Borough Public 1.4 400 Inactive GTRB 
Miles Laboratories Industrial 1.4 300 Unknown GTRB 
Farmland Dairies Inc. Industrial 1.5 300 Unknown GTRB 
Farmland Dairies Inc. Industrial 1.5 300 Unknown GTRB 
Wallington Borough Public 1.5 503 Inactive GTRB 
Wallington Borough Public 1.5 506 Inactive GTRB 
Lodi Borough Public 1.6 307 Inactive GTRB 
Lodi Borough Public 1.6 300 Inactive GTRB 
Lodi Borough Public 1.6 332 Inactive GTRB 
D.A.K. Manufacturing Corp. Industrial 1.6 250 Unknown GTRB 
Fritzche Dodge & Olcott Industrial 1.7 600 Unknown GTRB 
D.A.K. Manufacturing Corp. Industrial 1.8 NA Unknown GTRB 
D.A.K. Manufacturing Corp. Industrial 1.8 NA Unknown GTRB 
D.A.K. Manufacturing Corp. Industrial 1.8 NA Unknown GTRB 
Park 80-Kiddie Associates Industrial 1.9 400 Unknown GTRB 
Orval Kent Food Company Industrial 2.0 580 Unknown GTRB 
Park 80-Kiddie Associates Industrial 2.0 400 Unknown GTRB 
Park 80-Kiddie Associates Industrial 2.0 300 Unknown GTRB 
Lodi Borough Public 2.0 470 Inactive GTRB 
Park 80-Kiddie Associates Industrial 2.1 300 Unknown GTRB 
Orval Kent Food Company Industrial 2.2 470 Unknown GTRB 
Marcal Paper Mills Industrial 2.2 308 Unknown GTRB 
Marcal Paper Mills Industrial 2.2 330 Unknown GTRB 
Marcal Paper Mills Industrial 2.2 325 Unknown GTRB 
Marcal Paper Mills Industrial 2.2 282 Unknown GTRB 
Marcal Paper Mills Industrial 2.2 NA Unknown GTRB 
Marcal Paper Mills Industrial 2.2 NA Unknown GTRB 
Lodi Borough Public 2.2 373 Inactive GTRB 
Lodi Borough Public 2.4 373 Inactive GTRB 
Ganes Chemical, Inc. Industrial 2.5 490 Unknown GTRB 
Ganes Chemical, Inc. Industrial 2.5 526 Unknown GTRB 
Ganes Chemical, Inc. Industrial 2.5 430 Unknown GTRB 
Fair Lawn Borough Public 2.8 400 Unknown GTRB 



Well Type Distance Depth Comments Formation 
from site (feet) Active/Inactive (Aauifer) 

Spinnerin Yarn Co., Inc. Industrial 3.3 404 Unknown GTRB 
Spinnerin Yarn Co., Inc. Industrial 3.3 435 Unknown GTRB 
Spinnerin Yarn Co., Inc. Industrial 3.3 400 Unknown GTRB 
Spinnerin Yam Co., Inc. Industrial 3.3 400 Unknown GTRB 
Givaudan Corporation Industrial 3.3 250 Unknown GTRB 
Henkel Process Chemicals Industrial 3.3 170 Unknown GQSD 
Givaudan Corporation Industrial 3.4 297 Unknown GTRB 
Hoffman-LaRoche Industrial 3.4 140 Unknown Unknown 
Hoffman-LaRoche Industrial 3.4 650 Unknown GTRB 
Hackensack Water Company Public 3.4 473 Unknown GTRB 
Carlstat-E. Rutherford B.O.E. High Capacity 3.5 225 Unknown GTRB 
Hoffman-LaRoche Industrial 3.5 NA Unknown GTRB 
Hoffman-LaRoche Industrial 3.5 720 Unknown GTRB 
Hoffman-LaRoche Industrial 3.6 402 Unknown GTRB 
Upper Montclair Country Club Industrial 3.6 490 Unknown GTRB 
ITT Avionics Division Industrial 3.7 500 Unknown GTRB 
ITT Avionics Division Industrial 3.7 450 Unknown GTRB 
ITT Avionics Division Industrial 3.7 500 Unknown GTRB 
Upper Montclair Country Club Industrial 3.7 335 Unknown GTRB 
Areola Country Club Industrial 3.8 200 Unknown GTRB 
Upper Montclair Country Club Industrial 3.8 300 Unknown GTRB 
Upper Montclair Country Club Industrial 3.8 12 Unknown GTRB 
Fisher Scientific Division Industrial 3.8 335 Unknown GTRB 
ITT Avionics Division Industrial 3.9 500 Unknown GTRB 
Fair Lawn Bureau Public 3.9 413 Unknown GTRB 
Areola Country Club Industrial 3.9 500 Unknown GTRB 
Areola Country Club Industrial 3.9 208 Unknown GTRB 
Fair Lawn Bureau Public 3.9 413 Unknown GTRB 

GTRB = Brunswick Formation 
GQSD = Stratified Dirt 

Ref. No. 9; Ref. No. 10; Ref. No. 13; Ref. No. 14; Ref. No. 15; Ref. No. 16. 



SURFACE WATER PATHWAY 

11. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide a 
rationale for attributing them to the site. For observed release, define the supporting analytical 
evidence. 

It is not likely that a release of contaminants to the surface water has occurred. Stormwater which is 
collected on-site is discharged to the Passaic River (SPDES permit NJ0000124). It is possible that the 
stormwater which is discharged to the Passaic River could come in contact with on site contaminated 
soils; however, there are no unpaved areas with existing analytical data to support the evidence of 
contamination. The occurrence of release to the surface water has not been supported by any known 
investigations. No surface water sampling investigations have been reported. 

Ref. No. 4; Ref. No. 3 pp. 29-34; Ref. No. 1 pp. 4, 9,10. 

12. Identify the nearest downslope surface water if possible, include a description of possible 
surface drainage patterns from the site. 

The Passaic River is the nearest downslope surface water. The Passaic River is tidal in the vicinity of 
the site. Stormwater is discharged to the Passaic River. No other migration pathways to downstream 
surface water are known to exist. 

Ref. No. 3 p. 15; Ref. No. 1 p4. 

13. What is the distance to the nearest downslope surface water? Measure the distance along a 
course that runoff can be expected to follow. 

The distance to the nearest downslope surface water is 94 feet. This distance is from the River Drive 
side of the facility, across the street (River Drive) to the Passaic River. 

Ref. No. 3 Figure 5. 

14. Define the floodplain that the site is located within. 

The City of Garfield is located in an area with a reported flood elevation of 20 feet. This area is listed 
as a flood hazard area. The area is located within the 100 year floodplain. 

Ref. No. 24 

15. What is the 2-year 24-hour rainfall 

The 2-year 24 hour rainfall is 3.25 inches. 

Ref. No. 8. 



16. Identify drinking water intakes in surface waters within 15 miles downstream of the site. For 
each intake identify: the distance from the point of surface water entry, population served, and 
stream flow at the intake location 

Intake Distance Population Served Row fcfsl 

None Unknown 

There are no intakes within 15 miles downstream of the probable point of entry (PPE). The waters 
within 15 miles downstream of the site are brackish, and are not used for drinking water purposes. 

Ref. No. 12. 

17. Identify fisheries that exist within 15 miles downstream of the point of surface water entry. 
For each sensitive environment specify the following: 

Fishery Water Body Type Row (cfsl 

None Passaic River Unknown 

The sale or consumption of all fish from the tidal Passaic River is prohibited. Because of this 
prohibition, there is no recreational or commercial fishery at this time within 15 miles downstream of 
the PPE. 

Ref. No. 25; Ref. No. 29. 

18. Identify sensitive environments that exist within 15 miles of the point of surface water entry. 
For each sensitive environment specify the following: 

Environment Water Body Type Row (cfsl 

Passaic River River Unknown 

No environmentally sensitive areas have been identified by the Bureau of Marine Fisheries within the 
lower Passaic, however, according to their department, the current legislation considers "open water" 
to be environmentally sensitive. Since the Passaic River is an open water body, it could be 
considered to be a sensitive environment. 

Ref. No. 25; Ref. No. 29. 



19. If release to surface water is observed or suspected, identify any intakes, fisheries, and 
sensitive environments from question Nos. 16-18 that are or may be located within the 
contamination boundary of the release. 

Intake Fishery Environment 
None None Passaic River 

No intakes and no commercial fisheries exist, however, according to the NJDEPE Division of Marine 
Fisheries, the current legislation considers all open water (ie, the Passaic River) to be a sensitive 
environment. There are no other sensitive environments within 15 miles downstream of the PPE. 

Ref. No. 25; Ref. No. 29. 



SOIL EXPOSURE PATHWAY 

20. Determine the number of people that occupy residence or attend school or day care on or 
within 200 feet of the site property. 

The Tenneco facility is surrounded by residences on three sides (north, south and east). All of these 
residences are approximately 100 feet from the site property. To the north of the facility are 10 houses 
(which appear to be a mix of one and two family homes). There are 6 houses (5 of which appear to be 
2 family) on Cambridge Street and on the next block heading south on Cambridge, past the 
intersection of Commerce Street and Cambridge are 3 houses. The southern side of the facility 
(Hudson Avenue) has 2 two family houses located to the east of Bloomingdale Avenue, and 5 two 
family houses located west of the intersection of Bloomingdale Ave. and Hudson Street. An estimated 
64 people occupy these residences. Garfield School #6, located on Palisade Avenue, is located within 
200 feet of the site property. This school has an enrollment of approximately 300. There are no day 
care centers within 200 feet of the site property. The total number of people residing within 200 feet 
of the property is 64. 

Ref. No. 11; Ref. No. 19; Ref. No. 20; Ref. No. 26. 

21. Determine the number of people that work on or within 200 feet of the site property. 

Approximately 85 employees work at the Tenneco site. 

Ref. No. 11. 

22. Identify terrestrially sensitive environments on or within 200 feet of the site property. 

The Passaic River is located on the west side of the facility approximately 100 feet away. Since the 
Passaic River is an open water body, it is classified as a sensitive environment according to the New 
Jersey Department of Environmental Protection, Office of Administrative Fisheries. 

Ref. No. 4; Ref. No. 25. 



AIR PATHWAY 

23. Described the likelihood of release of contaminants to air as follows: observed release, 
suspected release, or none. Identify contaminants detected or suspected and provided a 
rationale for attributing them to the site. For observed release define the supporting analytical 
evidence. 

There are documented reports of releases of contaminants to the air. In March of 1981, approximately 
1000 pounds of toluene were released to the atmosphere when a cooling water pump failed. In June 
1981, a gasket failure caused the discharge of benzoic acid dust. In June 1984, an estimated 30 
pounds of salicylic acid were emitted to the atmosphere due to a plugged spray nozzle. In the past, the 
Tenneco facility has held up to 93 air pollution certificates to operate control apparatus equipment 
under plant ID No. 00053. As of June 1988, approximately two-thirds of the company's 93 stacks 
were still operating. Four stacks had certificates renewed until 1993. On several occasions, area 
residents have complained of smog and vapor releases as well as odors emitting from the plant Many 
of these emissions were a result of equipment failure. 

Ref. No. 4 pp 2,4,5; Ref. No. 21; Ref. No. 19. 

24. Determine populations that reside within 4 miles of the site 

Distance Population 

Ref. No. 22; Ref. No. 23. 

25. Identify sensitive environments and wetlands acreage within 1/2 mile of the site. 

It is not documented whether there are any wetlands acreage within 1/2 mile of the site. However, 
recent legislation has established open bodies of water to be classified as sensitive environment. Since 
the Passaic River is located west of the facility, a sensitive environment is located approximately 94 
feet to the west of the site. 

Sensitive Environment Type Distance 

0-1/4 mi 
>1/4-1/2 mi 
>1/2 -1 mi 

2,913 
8,819 
25,210 
94,770 
123,036 
133,222 

>1-2 mi 
>2-3 mi 
>3-4 mi 

Passaic River 94 feet west of facility 

Ref. No. 1 p. 4; Ref. No. 25. 



26. If a release to air is observed or suspected, determine the number of people that reside or are 
suspected to reside within the area of the air contamination from the release. 

The number of people that reside within 0 to 1/4 of a mile of the site and could be possibly within the 
area of air contamination in the event of a potential release is approximately 2,193. 

Ref. No. 22; Ref. No 23. 

27. If a release to air is observed or suspected, identify any sensitive environments, listed in 
question No. 25, that are or may be located within the area of air contamination from the 
release. 

The Passaic River is considered to be a sensitive environment. This environment may be located 
within the area of air contamination from the release. 

Ref. No. 4 p. 4; Ref. No. 25. 



Table 1. Historic and Current Use of Facility Buildings, Sampling Plan Addendum No. 2, Kalama Chemfcal, Inc., Garfield, New Jersey. 

Building No. Date Constructed (approx.) Historic and Current Use 

1 1900 

2 1900 

3 1900 

4 1903 

7 1900 

8 1900 

9 1945 

10A (39A) 1922 (1977) 

10B, C, D 1922 

10E 1915 

10F 1915 

Boiler house, originally coal, changed to No. 6 Fuel Oil in 
1940S. 

Originally offices, later cafeteria, demolished in 1990. 

Methyl Salicylate production (1950-1969), waste acid 
neutralization (1970-1988), demolished in 1988. 

Methyl Salicylate drumming and storage. 

Copper/Sheet Metal Shop (maintenance). 

Formaldehyde distillation (1900-1982), vacant since 1981 

Scale house, locker room, lunchroom. 

Building 10A demolished in 1977, replaced by Building 39A. Salicylic and 
Parahydroxybenzoic Acid production (1922-1965), vacant 
(1965-1977), Methyl Salicylate distillation and Methanol storage 
(1977-1991). 

Salicylic and Parahydroxybenzoic Ackl production (1922-1965), 
storage of Sodium Salicylate and Salicylic Acid (1965-1991). 

Sodium and Potassium Salicylate production (1915-1965), 
Methylene Disalicylic Acid production on second floor (1965-1991), 
storage of filters and drums on first floor (1965-1991). 

Benzyl, Benzoin and Propyl Gallate production (1968), Methylene Disalicylic 
Acid and Parasepts production (1965-1991). 

The information on this table was researched by Kalama. It is based on a review of historical reooids and discussions with long-time employees. 

GERAGHTY & MILLER. INC. 
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Table 1. Historic and Current Use of Facility Buildings, Sampling Plan Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Building No. 

10G 

10H 

10M 

ION (39) 

100 

10P1.P2, P3.P4 

10P5 

10Q1 

10Q2 

10R 

10S 

Date Constructed fapprox.) 

1907 

1907 

1921; 1968 

1922(1977) 

1915 

1924 

1942 

1929 

1924 

1929 

1929 

Historic and Current Use 

Kettle room, Parahydroxybenzoic Acid storage and production 
(1965-1991). 

Boiler room (1907-1965), vacant (1965-1991). 

Salicylic Acid production (1921-1965), destroyed by 
explosion in 1965, rebuilt in 1968, Parasepts production 
(1968-1991), pharmaceutical grade Benzoic Acid production 
(1968-1991). 

Building ION demolished in 1977, replaced by Building 39, B-Oxynaphihoic 
Acid production (1950-1965), Methyl Salicylate and drum 
packaging (1977-1991). 

Storage of Parasepts and other drums (1960-1991). 

Raw material storage including Potassium Hydroxide, Sodium Salicylate, Caustic 
Soda and Phenol. Building 10P3 houses a freon chiller (1924-1991). 

Research laboratory (1942—1963), Benzoic Acid production control 
center (1963-1982), vacant (1982-1989), instrument shop 
(1989-1991). 

Raw material storage, kettle room for Salicylic Acid (1929-1991). 

Kettle room for Salicylic Acid (1924-1991). 

Lockers and Salicylic Acid storage (1924-1991). 

Kettle room for Salicylic Acid, and Soda Ash storage (1929-1991). 

The information on this table was researched by Kalama. It is based on a review of h istorical records and discussions with bng - t.me employees. 

GERA^HTY^MIII IN' 
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Table 1. Historic and Current Use of Facility Buildings, Sampling Plan Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Building No. 

10T 

11 

12 

16 

17 

18 

20,20A 

21 

22A.22B 

23 

25 

29 

Pate Constructed (annrox.t 

1942 

pre-1940 

1922 

1916 

1928 

1942 

1917 

unkncwn 

1941 

1944 

1916 

pre-1940 

Historic and Current Use 

Resorcinol production (1942-1951), Sodium Benzoate, Benzoic 
Acid and Benzaldehyde production (1960-1984), vacant 
(1984-1991). 

Naphthalene distillation (1950-1965), vacant (1965-1991). 

Para-formaldehyde production (1930s-1982), vacant 
(1982-1990), drum storage and electrical shop (1990-1991). 

Warehouse (1916-1987), partially rented (1987-1990), 
warehouse (1990-1991). 

Laboratory (1928-1991), pilot plant (1940s-1969), 
partially rented. 

Maintenance shop. 

Research laboratory (1917—1967),maintenance office 
(1967—1991). 

Meter house. 

Garages (1941-1960s), product storage (1960s-1991). 

Garage, drum storage (1944-1991). 

Carpentry shop. 

Laboratory. 

The information on this laMe was researched by Kalama. It is based on a review of h istoncal reconls and discussions with long - time employees. 

GERAGHTY & MILLER, INC 
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Table 1. Historic and Current Use of Facility Buildings, Sampling Plan Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Building No. 

30 

31 

32 

32A 

32B 

33,33A, 33B 

34 

35 

36 

36A 

37 

38 

39A.39 

Date Constructed fapprox.'l 

1929 

1929 

1941 

1941 

1941 

1941 

1941 

unknown 

1945 

1968 

1970's 

unknown 

1977 

Historic and Current Use 

Spare parts stock room and maintenance shop (1929-1991). 

Formaldehyde production (1929-1982), vacant (1983-1991). 

Formaldehyde production (1941-1982), vacant (1983-1991). 

Formaldehyde production (1941-1982), vacant (1982-1991). 

Parasepts production (1941-1991) Nuosperse HOH, Nuvis HS, 
Pen tarn ids, Jet Lube, DDSA production (1941-1970s). 

Pentaerythritol production (1941-1960), Fumaric Acid 
production (1961-1983), warehouse and shipping (1984-1991). 

Offices and document storage (1941-1991). 

Pumphouse (river water). 

Pentaerythritol production (1945-1960), Formic Acid production 
(1945-1968), Salicylic Acid, Sodium, Potassium and Magnesium 
Salicylate production (1969-1991). 

Salicylic Acid sublimer and warehouse (1968-1991). 

Benzaldehyde drumming (1970s-1984), demolished in 1990. 

Battery charging, demolished in 1988. 

Replaced Buildings 10A and ION. Methyl Salicylate production and 
storage (1977-1991). See descriptions for Buildings lOAand ION. 

NJ03602Aabfebcu 

The information on this table was researched by Kalama. It is based on a reviewof historical recotds and discussions with long- lime employees. 

GERAGHTY & MILLER, INC. 



Table 2 - Compounds Detected in the Soil 1986 

PARAMETER B-1 B-2 B-3 B-4 * B-5* Depth (ft) 
Miscellaneous Parameters 
Total Petroleum Hydrocarbons <47.9 <40.9 1070 236 100 0 - 2  

Benzoic Acid <100 0 - 2  

Benzaldehyde <200 <200 0 - 2  

Formaldehyde <100 <100 0 - 2  

Total Phenolics <100 <100 0 - 2  

Volatile Organic Compounds 
Benzene ND ND ND 15 0.066 2-4 

Toluene 0.0097 0.011 0.116 2470 0.73 2-4 

Ethylbenzene ND ND ND ND 0.0042 2-4 

Methylene Chloride ND ND ND 15 ND 2-4 

1,1,1 -Trichloroethane 0.0036 0.017 0.02 ND ND 2-4 

Dibromochloromethane 0.011 ND ND ND ND 2-4 

Bromoform 0.035 ND ND ND ND 2-4 

1,1,2,2-Tetrachloroethane ND ND ND 4.4 ND 2-4 

Acid Extractable Organic Compounds 
Phenol 0.0941 0.232 0.341 19.8 0 - 2  

Base/Neutral Extractable Organic Compounds 
Anthracene 0.0979 ND ND ND 0 - 2  

Benzo (a) anthracene 0.743 ND BMDL ND 0 - 2  

Benzo (a) pyrene 0.459 ND BMDL 0 - 2  

Benzo (b) fluoroanthene 0.836 ND 0.129 0 - 2  

Benzo (ghi) perylene 0.322 ND ND 0 - 2  
Note: Blank = not analyzed 

* Composite Sample 
All concentrations in ppm. 
BMDL- Below method detection limit 
ND- Not Detected 



Table 2 - Compounds Detected in the Soil 1986 (Continued) 

PARAMETER B-1 B-2 B-3 B-4 * B-5 * Depth (ft) 
Base/Neutral Extractable Organic Compounds (Continued) 

Benzo (k) fluranthene ND ND 0.422 0 - 2  

bis (2-Ethylhexyl) phthalate 0.654 ND ND 

CVI 
t 

o
 

Butyl benzyl phthalate ND ND BMDL 0 - 2  

Chrysene 0.377 ND 0.299 0 - 2  

Di-n-butyl phthalate BMDL BMDL 0.408 0 - 2  

Fluorarrthene 1.16 BMDL 1.9 0 - 2  

Fluorene ND ND 0.6 0 - 2  

Indeno (1,2,3-c,d) pyrene 0.195 ND ND 0 - 2  

Napthalene ND ND 0.0706 ND 0 - 2  

Phenanthrene 0.582 BMDL 2.35 ND 0 - 2  

Pyrene 1.11 ND 1.28 0.118 0 - 2  
Note: Blank = not analyzed 

* Composite Sample 
All concentrations in ppm. 
BMDL- Below method detection limit 
ND- Not Detected 



Table 3 

Concentrations of Volatile Organic Compounds in Water Sample from Boring B-4 

Volatile Organic Compound 

Methylene Chloride 12 

Benzene 68 

Toluene 5400 

Note: Concentrations reported in ppm 



Table 4 
Soil Samples Collected Around Underground Storage Tanks 

Detected Concentrations (1988) 

Tank Sample ID Parameter Concentration 

A-25 A-25 (4) TPHC 10.2 

C-3 (A) TPHC 424 
C-3 (C) TPHC 75 
C-3 (D) TPHC 23 
C-3 (E) TPHC 89 
C-3 (F) TPHC 24 
C-3 (FILL) TPHC 369 
C-3 (EXCV) TPHC 18 

A-26 

A-27 

A-4 

A-9 

A-10 

A-11 

A-26 (A) 
A-26 (B) 
A-26 (C) 
A-26 (D) 

A-27(B) 

A-4 (A) 
A-4 (B) 
A-4 (C) 
A-4 (E) 
A-4 (EXCV) 

A-9 (A) 
A-9 (B) 
A-9 (C) 
A-9 (D) 
A-9 (COMP) 

A-10 (A) 
A-10 (B) 
A-10 (C) 

A-11 (A) 
A-11 (B) 
A-11 (C) 

TPHC 
TPHC 
TPHC 
TPHC 

419 
58 

1250 
489 

Methanol 15.8 

TPHC 
TPHC 
TPHC 
TPHC 
TPHC 

3410 
72 

291 
87 
96 

Toluene 
Toluene 
Toluene 
Toluene 
Toluene 

0.064 
0.039 

805 
130 
26.8 

Toluene 
Toluene 
Toluene 

299 
342 
261 

Toluene 
Toluene 
Toluene 

110 
72.6 
130 

Notes: All concentrations in ppm. 
EXCV - Excavated material 
COMP - Composite sample 
TPHC- Total Petroleum Hydrocarbons 



Table 4 (continued) 

Tank Sample ID Parameter Concentration 
A-12 A-12 (A) Toluene 3.33 

A-12 (B) Toluene 594 
A-12 (C) Toluene 34.6 
A-12 (D) Toluene 64.6 

C-2 C-2 (A) TPHC 9160 
C-2 (B) TPHC 3230 
C-2 (C) TPHC 7520 
C-2 (D) TPHC 2160 
C-2 (E) TPHC <37 
C-2 (F) TPHC 2470 

E-1 E-1 (A) TPHC 1750 
E-1 (B) TPHC 18500 
E-1 (C) TPHC 5150 
E-1 (D) TPHC 3390 
E-1 (E) TPHC 6820 

Notes: All concentrations in ppm. 
EXCV - Excavated material 
COMP - Composite sample 
TPHC- Total Petroleum Hydrocarbons 



Parameter S-1 S-2 S-3 S-4 

Volatile Organic Compounds 

Benzene 
Chlorobenzene 
Ethyl benzene 
Methylene chloride 7.BJB 8.8JB 
Tetrachloroethene 
Toluene 36600 16800000 19J 
Trlchlorofluoromethane 510J 
Xylenes (total) 1100J 
Total Volatlles 38210 16800000 7.8 27.8 

Base/Neutral Extractable 
Organic Compounds 

Naphthalene 2800 20J 
Acenaphthylene 150J 200J 
Acenaphthene 10J 
Fluorene 90J 
Phenanthrene 100J 3400 150J 220J 
Anthracene 850 54J 60J 
Dlbutyt phthalate 50J 70JB 
Fluoranthene 40J 4100 320J 510 
Pyrene 70J 6910 455 650 
Bls(2-ethylhexyl)phthalate 630 2700 280J 100 J 
Chrysene 4000 390 590 
Benzo (a) anthracene 3000 320J 480 
Benzo (b) fluoranthene 5690 765. 810 
Benzo (a) pyrene 2400 370 610 
Indeno (1,2,3-c,d) pyrene 950 170J 310J 
Dlbenzo (ghi) perylene 60J 70J 
Total Base/Neutral Extractable 980 37760 3674 4980 

Organic Compounds 
Total Petroleum 1070 4660 63 

Hydrocarbons (mg/kg) 
Total Phenol (mg/kg) 8.7 200 
Benzoic Acid NA NA NA NA 
Benzaldehyde NA NA NA NA 

Notes: All concentrations In ug/kg unless otherwise specified 
J - Estimated 

B- Detected In laboratory reagent blank 
Samples collected In 1987 

Table 5 
Soli Samples (mm Exploratory Soil Borings 

S-5 S-6 S-7 S-8 S-9 S-10 S-11 S-12 MW-5 Field Blank 

6000 5600 
10J NA 

1700J NA 
7.41JB 8.3JB 8.9JB 9.6JB NA 13.8 
8.0J 16J NA 

49 5280000 1120000 14J 13J 72 NA 
NA 

4500J 1200J 26 NA 
15.4 57.3 5292200 1126800 18.9 23.6 13 114 NA 13.8 

770 200J 
390 NA 
30J NA 

160J NA 
40J 1000 62J 630 99J 8J 80J NA 

100 J 200J 20J NA 
46JB 30JB 87JB 20JB NA 

70 J 510 40J 1400 170J 20J 330 NA 
70J 300J 38J 1600 130J 20J 340 NA 
200J 65J 610 48J 100J 64J 91J NA 
601 200J 20J 1300 97J 20J 420 NA 
50 J 200J 20 J 1100 70J 20J 330 NA 
50J 280J 30J 1900 130J 40J 1000 NA 
50 J 80 J 10J 1300 68J 20 J 560 NA 

80J 7J 640 38J 270J NA 
200J 40J NA 

590 111 4100 505 11460 1163 259 3610 0 NA 

600 180 300 NA 

NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 



Table 6 
Ground Water Sample Results 

Parameter MW-1 MW-8W* MW-2 MW-3 MW-3D MW-4 MW-5 MW-6 MW-6D Field Blank Trip Blank 

Volatile Organic Compounds 

Benzene 
Chlorobenzene 
trans-1,2-Dichtoroethene 
Ethyl benzene 
Tetrachloroethene 
Toluene 
Trichlorofluoromethane 
Xylenes (total) 
Total Votatiles 

Base/Neutral Extractable 
Organic Compounds 

1,3-Dichlorobenzene 4.0J NA NA 
1,4-Dichlorobenzene 7.9J NA NA 
1,2-Dichlorobenzene 5.5J NA NA 
1,2,4-T richlorobenzene 0.5J NA NA 
Naphthalene 1.8J 1.9J 37 2J 1.0J 60.6 0.6J NA NA 
Acenaphthene 4.3J 0.4J NA NA 
Ruorene 0.7J 0.7J 9.3J 6.1 J 0.4J NA NA 
N-Nitrosodphenylamine 0.3J NA NA 
Phenanthrene 0.1J 1.2J 16.6J 0.2J NA NA 
Anthracene 0.9J 3.4J NA NA 
Fluoranthene 0.2J 9.3J 0.1J NA NA 
Pyrene 0.3J 6.9J NA NA 
Bis(2-ethylhexyl)phthalate 1.2J 1.0J 6.3J 2.5J NA NA 
Chrysene 3.0J NA NA 
Benzo (a) anthracene 3.0J NA NA 
Di-n-octyl phthalate 24.7 
Benzo (b) fluoranthene NA NA 
Benzo (a) pyrene 2.4J NA NA 
Indeno (1,2,3c,d) pyrene 1.0J NA NA 
Benzo (ghi) perylene 1.0J NA NA 
Total Base/Neutral Extractable 25 2.7 72.3 2 2 145 1.3 0.4 2.5 NA 

Organic Compounds 
Benzoic Acid NA NA NA NA NA NA NA NA NA NA NA 
Benzaldehyde NA NA NA NA NA 570 NA NA NA NA 

NA NA 
Other Parameters 

Total Phenol (mg/L) 0.2 0.15 2570 122 4.65 NA NA 
Total Petroleum 2.6 8 NA NA 

Hydrocarbons (mg/L) 
Formaldehyde (mg/L) NA NA NA NA NA NA NA NA NA 
Methanol (mg/L) 5.9 NA <2.0 120 NA NA NA NA NA NA 

Notes: Concentrations reported in ugJL, unless otherwise noted. 
NA- Not Analyzed 
J- Compound detected below method detection limit 
Samples collected in January 1988. 

676 960 1.5J 3400J 
4.7J 5.6J 2.9J 

23 
15 15 

1.5J 1.0J 
22 24 1.1J 5640 5.1 6370 2.5J 1.8J 1.5J 

4.0J 1400 1.8J 
17 16 3.0J 3.4J 
734.7 1020.6 7 5640 32.1 100100 7770 3 4.3 2.8 4.9 



Table 7 
Monitoring Well MW-7 

Constituent Concentrations of 
Product Sample Collected 

Parameter Concentration 
Volatile Organic Compounds 

Benzene 
Chlorobenzene 
trans-1,2-Dichloroethene 
Ethyl benzene 
Tetrachloroeth ene 
Toluene 541000 
T richlorofluoromethane 
Xylenes (total) 
Total Volatiles 

Base/Neutral Extractable 
Organic Compounds 

1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-T richlorobenzene 
Naphthalene 580 
Acenaphthene 150J 
Fluorene 340 
N-Nitrosodiphenylamine 
Phenanthrene 760 
Anthracene 60J 
Fluoranthene 170J 
Pyrene 160J 
Bis(2-ethylhexyl)phthalate 
Chrysene 80J 
Benzo (a) anthracene 70J 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 40J 
Benzo (a) pyrene 60J 
Indeno (1,2,3-c,d) pyrene 20J 
Benzo (ghi) perylene 
Total Base/Neutral Extractable 

Organic Compounds 
Benzoic Acid NA 
Benzaldehyde NA 

Other Parameters 

Total Phenol (mg/kg) 
Total Petroleum 408900 

Hydrocarbons (mg/kg) 
Formaldehyde 
Methanol 

Notes: Concentrations reported in ppm, unless otherwise noted. 
NA- Not Analyzed 
J- Compound detected below method detection limit 



Table 8 
Monitoring Well MW-3 

Concentrations of Inorganic 
Constituents in Sample 

Parameter Concentration (mg/L) 

Chlorides 763 
Bicarbonated as CaC03 160 
Nitrate and Nitrite as N 0.18 
Total Dissolved Solids (@ 180 37400 

degree Celsius) 
Sulfates 36000 
Calcium 4.5 

Iron 2280 
Magnesium 72 
Manganese 5.98 
Potassium 36.9 
Sodium 4130 



Table 19. Summary for Delected Concentrations of Volatile Or^nii' Compounds in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical, 
Inc., Garfield, New Jersey. 

Sample ID B-2 
(2-2.7) 

Analyte Date !7-Jan-9l 

B-3 
(2.3-2.9) 

I8-Ian-9I 

B4-0I 
(46) 

18 Ian 01 

B4-02 
(89) 

18 Ian 91 

B50I 
(4 5) 

I8-Ian-9I 

B6-0I 
(45) 

I8-Jan-9I 

B6-0I 
(4-5*| 
Duplicate 
18 lan 91 

B-07-01 
(8-1.4) 

21 Jan9l 

B-07-02 
(6 7.9) 

2l-lan-9t 

B-08-01 
(4-6*) 

21-lan-9t 

B-09-01 
(68) 

2I-Jan-9I 

B-13-01 
(67) 

22-Jan-9l 

B 14 01 
(4-4.8*) 

22 Jan-91 

Methylene chloride .015 JB NA .019 ID NA NA .66 B NA NA NA NA NA NA NA 
Toluene .024 J 2.4 II 17000 .012 J 62 360 17 .085 360 2.4 3400 .47 
Benzene NA NA NA NA NA NA NA .21 J .24 NA .28 NA NA 
Xylenes (total) NA NA NA NA NA NA NA NA .018 J NA .33 NA NA 
Ethylbenzene NA NA NA NA NA NA NA NA NA NA .16 NA NA 

Carbon tetrachloride NA NA NA NA NA NA NA NA NA NA NA NA NA 
T richlorofluoromethane NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL VOCS: .039 2.4 .129 17000 .012 62.66 360 17.21 .343 360 3.17 3400 .47 

Analyte concentrations in milligrams per kilogram (parts per million (ppm)|. 
Analyses were performed by Envirolech Research Inc, Edison, N<-«- Icrsey 

B Compound is also detected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

Ref. No. 3 

GERAGHTY & MILLER, INC. 



Table 19. fll|5m^fi^PNew^KC^n,ra,fa,,, °f Vo,atik °re<»nic Compounds in Revised ECRA Sampling Plan Investigation Sod Samples Collected in January 1991 at Kalama Chemical.Pa6<! 2 ° 

Sample ID B-14-02 
(6-7.4) 

B-IS-OI 
(3-3.5) 

B-I6-0I 
(3.2 3 8) 

n i8oi 
P-3.5') 

B 194)1 
(226) 

B-20-01 
(5-2) 

B-20-02 
(22«) 

B-22-01 
(9-1.7) 

B-26-OI 
(1.5 2) 

B-27-01 
( l i s - )  

B-43B 
(2.3-2.8) 

FB-01-22 
|mg/L| 

FB-OI-24 
|mg/L| 

Analyte Date 22-Jan-9l 22-Jan-91 22 Jan 91 23 Jan 9l 23-Jan-9l 23 Jan 91 23 Jan 9l 23-Jan-9l 24 lan-91 24-Jan-9l 30-Jan-9l 22-Jan-9l 24 Ian 9l 

Methylene chloride 
Toluene 
Benzene 
Xylenes (total) 
Ethylbenzene 

NA 
620 
NA 
NA 
NA 

NA 
.091 

NA 
NA 
NA 

NA 
12 

.13 J 
.64 
NA 

NA 
890 
NA 
NA 
NA 

NA 
.83 
NA 
NA 
NA 

NA 
.067 

NA 
NA 
NA 

NA 
230 
NA 
NA 
NA 

NA 
.094 

NA 
NA 
NA 

NA 
20000 
80 
NA 
NA 

NA 
160 
NA 
NA 
NA 

NA 
.0064 J 

NA 
NA 
NA 

NA 
.0027 J 

NA 
NA 
NA 

NA 
.0033 J 

NA 
NA 
NA 

Carbon tetrachloride 
Trichlorofluoromethane 
TOTAL VOCS: 

NA 
NA 

620 

NA 
NA 

.091 

.43 J 
1.6 
14.8 

NA 
NA 

890 

NA 
NA 

.83 

NA 
NA 

.067 

NA 
NA 

230 

NA 
NA 

.094 

NA 
NA 

20080 

NA 
NA 

160 

NA 
NA 

.0064 

NA 
NA 

.0027 

NA 
NA 

.0033 

Analyte concentrations in milligrams per kilogram (parts per million (ppm)|. 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

B Compound is also detected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

Ref. No. 3 



page | Q( 
Tabic 20. Summary for Detected Concentration! of Base Neutral and Acid Extractable Compounds in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at 

Kalama Chemical, Inc., Garfield, New Jersey. r ' 

Sample ID B6-0I B6-01 B-07-01 B 07-02 B 4)8-01 B-09-01 B-26-01 B-29411 B 324)1 B-33-OI B-34-OI B-35-01 B-404H 
(4-5) (4-5'J 

Duplicate 
(8 1.4) <6 7.9) (4-6') (681) (15 2) (6-7.4) (.6-1.1") (4-4.3") (4-4.9") (4-4.4*) (4-6") 

Analyte Date 1 t-Jan 91 I8-W91 2I-Jan-9I 21 Jan-91 21 Jan 91 21-Jan-9I 24 Jan-91 24 Jan 91 2$-lan-91 25-Jan-91 2S-Jan-91 25 Ian 91 28lan9l 

Naphthalene .75 J .3 J NA NA .281 1.5 J II J NA NA 8.6 5.7 1.3) NA Fluorene 4.1 1.7 J .19 J NA .32 J 3.2 J 10 J NA NA .65 J .39 J NA NA Phenalhrene 1.9 J .96 J .047 J .067 J .25 J I.I J 18 J NA .22 J 1.4 J .89 J .61 .151 Anthracene .35 J .13 J NA NA .026 J .42 J NA NA .05 J .14 J .091 J .097) NA 
Fluoranthene 1.1 J .23 J .042 J .11 J .15 J .64 J 12 J NA .33 .45 J .5 J .51) .221 
Prrene 
Chrysene 

.89 J .15 J .03 J .1 J .12 J .5 J 10 J .0055 J .27 J .78 J .61 J .58) .26) Prrene 
Chrysene .74 J .091 J NA 085 J .11 J .25 J 4 .9 J NA .18 J .42 J .42 J .42) .22) 
benzofa)anthracene .55 J NA NA .066 J .068 J NA 5.4 J NA .17 J .31 J .27 J .31 .15) 
Benzotbllluoranthene 1.2 J .11 J NA .14 J .12 J .4 J NA NA .28 J .42) .42) .58) .37 J 
Benzo(a)pyrene .58 J NA NA .099 J 054 J NA NA NA .15) .26 J .26) .29) .21 
lndeno( 1,2,3-c,d)pyrene .21 J NA NA .044 J NA NA NA NA .082 J .15 J .161 .191 NA 
Benzofghilperylene 
bis(2-etnylnexyl) phthalate' 

.15 J 
NA 

NA 
NA 

NA 
.24 J 

.037 J 
.34 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

.071 J 

.038 J 
.29 J 

NA 
.21 J 

NA 
.24) 

NA 
NA 
NA 

Acenaphthene 
dibutyl phthalate 

NA NA NA .016 J NA NA NA NA .019) 1.4 J 1.2) .53) NA Acenaphthene 
dibutyl phthalate NA NA NA NA NA NA NA .041 JB .044 JB NA NA NA NA 

Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA NA NA 
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL BNA: 12.52 3.671 .549 1.104 1.498 8.01 71.3 .0465 1.904 15.27 11.121 5.637 1.57 

Analyte concentrations in milUgrair/s per kilogram (parts per million (ppm)|. 
Analyses were performed by Envirotech Research Inc. Edison, New Jersey 

B Compound is also detected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated corn-nitration. 

NA Not applicable. 

Ref. No. 3 

GERAGHTY & MILLER, INC. 



Pfi£C 2 C Table 20. Summary for Detected Concentrations of Base Neutral anil Acid Extractable Compounds in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at 
Katama Chemical, Inc., Garfield, New Jersey. r 

Sample ID B-42-01 B-43A B-45A FB 01-21 Sample ID 
(2-6) (.8-1.3") ( 6  I I )  |i"g'L| 

Analyte Date 30-Jan-9l 30-Jan-91 30-Jan 91 21 lan-91 

Naphthalene / NA NA NA NA 
Fluor ene NA NA NA NA 
Phenalhrene 3.4 J .018 J .077 J NA 
Anthracene NA NA NA NA 
Fluoranthene 4 J NA .22 J NA 

Pyretic 
Chryaene 

3.7 J NA .191 NA Pyretic 
Chryaene 2.2 J NA .31 J NA 
benu>(a)anthracene 2.3 J NA .29 J NA 
Benzo(b)f1uoranthene 4 J NA .63 NA 
Bcnzo(a)pyrene NA NA .47 NA 

lndeno(l ,2,3-c,d)pyrene NA NA .251 NA 
Benzo(ghi)perylene 
bis(2-ethylnexyl) phthalate 

NA NA .26 J NA Benzo(ghi)perylene 
bis(2-ethylnexyl) phthalate NA NA NA .0055 J 
Acenaphthene 
dibutyl phthalate 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Acenaphthylene NA NA .06 J NA 
Dibenzo(a,h)anthracene NA NA .071 J NA 
TOTALBNA: 19.6 .018 2.828 .0055 

Analyte concentrations in milligrams per kilogram (parts per million (ppm)]. 
Analyses were performed by Envirotech Research Inc. Edison, New Jersey 

B Compound is also delected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

Ref. No. 3 



Tabic 24. Summary for Detected Concentrations of MeUls in Revised FICRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical Inc Garfield New 
Jersey. ' • • • 

Analyte 

Sample ID B-32-OI 
(.6-1.1*) 

Dale 

B-33-OI (4-4.3') B 34 01 
(4-4.9") 

B 35-01 
(4 4.4") 

25-Jan-9! 25-Jan-91 25 I«" "I ?5 Ian 91 

Arsenic 
Vanadium 

1.5 
18 

4 8 
32 

4 4 
34 

6 
36 

Analyte concentration* in milligrams per kilogram (parts per million (pprn)l 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

Ref. No. 3 

GERAGHTY & MILLER. INC 



Tabic 22. Summary for Delected Concentration! of Other Constituents in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical, Inc., 
Garfield, New Jersey. 

Analyte 

Sample ID B-2 
(2-2.7) 

Date I7-Jen-9I 

B4-01 
(4-6') 

18-Jan-9I 

B4-02 
(89) 

18 Ian9t 

B5 01 
(4 5) 

I8-Jan-9I 

B5-02 
(89.7) 

18 Ian9l 

B6-0I 
(45) 

18-l.n-91 

B6-0I 
(4 5) 
Duplicate 
18 Jan 9l 

B-07-01 
(8 1.4) 

21 Jan9t 

B-07-02 
(6-7.9) 

2I-Jan-9I 

B4)84>1 
(4-6") 

2I-Jan-91 

B-09-01 
(6-8) 

2I-Jan-9I 

B-104)1 
(4-4.5") 

2I-Jan-9I 

B-I3-0I 
(6-7) 

22 Ian 9l 

Petroleum hydrocarbons 
Total Phenulics 
PCB-1260 

148 
NA 
NA 

2860 
NA 
NA 

4670 
NA 
NA 

88 
NA 
NA 

55 
NA 
NA 

547 
NA 
NA 

347 
NA 
NA 

51 
NA 
NA 

NA 
5.6 
NA 

576 
40 
NA 

153 
7.4 
NA 

193 
NA 
NA 

1630 
NA 
NA 

Analytc concentrations in milligrams per kilogram (parts per million (ppm)]. 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

NA Not applicable. 

Ref. No. 3 



Tabic 22. GarfielcPNew^leney^ Concen,r",ioni of °,her Co""'!,lro,< in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical, Inc., 
Page 2 i 

Sample ID B-14-01 
(4-4.8") 

B-14-02 
(6-7.4) 

B-I5-0I 
(33.5") 

B 18-01 
(33.5) 

B-I9-0I 
(226") 

B-20-01 
(.52) 

B-20-02 
(2-2.8) 

B-22-OI 
(9 1.7) 

B-26-01 
(1.5-2") 

B-27-OI 
(1-1.8) 

B-28-OI 
(67.8) 

B-30-01 
(89.2) 

B-3I-0I 
(6-7) 

Analyte . Date 22-Jan-91 22-Jan-91 22-Jan 9t 23 Jan-91 23 Jan 91 23-Jan9l 23 Jan 91 23-Jan-9l 24-lan-9l 24 Jan 9l 24 Jan 9l 25 Jan 91 25 Jan-91 

Petroleum hydrocarbons 
Total Phenolic* 
PCB 1260 

1410 
NA 
NA 

160 
NA 
NA 

40 
NA 
NA 

206 
NA 
NA 

48 
NA 
NA 

60 
NA 
NA 

89 
NA 
NA 

99 
NA 
NA 

4430 
NA 
NA 

69 
NA 
NA 

32 
NA 
NA 

31 
NA 
NA 

52 
NA 
NA 

Analytc concentrations in milligrams per kilogram (parts per million (ppm)| 
Analyses were performed by Envirotech Research Inc, Edison, New Jr. :v 

NA Not applicable. 

Ref. No. 3 

GERAGHTY & MILLER, INC. 



Tabic 22. GaTfkUJ?New^eS!^ Concen,nrtion» of °,her Constituents in Revised GCRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical. Inc.. ^ 3 " 

Analyte 

Sample ID 

Date 

B-32-01 
(6-1.1) 

25-Jan9l 

B-33-OI 
(4-6.3*) 

25-Jan-9l 

B 34 01 
(4 4 9 ) 

25 Jen 91 

B 35 01 
(4 4.4') 

25 Jen 91 

B-394)l 
(68) 

28-fan-9l 

B 40 01 
(4 6) 

28-Jan-9l 

B-41-01 
0 5 2) 

28-Jen-9l 

B-42-01 
( 2 .6*) 

30-lan-9l 

B-43A 
(.8-1.3) 

30-fan-9l 

B-44-OI 
(.38) 

30-Isn-9l 

8-444)2 
(.3-8) 

30 ten 91 

B-46-01 
( 1  1 5 )  

30-Ian-9l 

Petroleum hydrocarbons 
Total Phenol ics 
PCB 1260 

59 
NA 
NA 

1820 
NA 
NA 

1770 
NA 
NA 

1550 
NA 
NA 

672 
NA 
NA 

4040 
NA 
NA 

27 
NA 
NA 

207 
NA 
NA 

320 
NA 
NA 

737 
NA 

.47 

370 
NA 

2.2 

400 
NA 
NA 

Anajyte concentrations in mitUgrama per kilogram (parts per million (ppm)l. 
Analyses were performed by Envirolech Research Inc. Edison, New Jersey 

NA Not applicable. 

Ref. No. 3 



Tabic 23. for Concentrations of Methanol in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical. Inc., Garfield, New 

Sample ID B-36-OI B-37-OI B38 01 B 38 02 B 39 01 
(6-6.9') (6-6.5") (45') (4 5) (68) 

Analyte Date 28-Ian-91 28-J.n91 28 Jan 91 2R lan-91 28-Ian-91 

Methanol 3.5 .22 2.6 1.9 2.2 

Analyte concentrations in milligrams per kilogram fparts per million (pnm)l. 
Analyses were performed by Envirotech Research Inc. Edison, New Jersey 

Ref. No. 3 

GERAGHTY & MILLER, INC. 



Page 1 t 
Table 27. Summary for Delected Concentration* of Volatile Organic Compounds in Revised ECRA Sampling Plan Investigation Ground-Water Samplea Collected in April 1991 at Kalama 

Chemical, Inc., Garfield, New Jersey. 

Sample ID MW-I MW1 MW1 MW 2 MW 3S MW 3D MW t MW 5 MW-SD MW-6S MW-6D MW-7 MW-8 
(6-21') (6-21') (5 5 (5.5- (5 IS ) (3540) (I 16 ) (4-19 ) (25-35') (6-21') (27-32') (6 21') (5 25') 

Duplicate 15 5) 15.5') 
Aiulyte Date 20-Apr-9l 20-Apr-9l 22-Apr 91 22 Apr-91 22-Apr-91 22-Apr-9l 22-Apr-91 22-Apr-9l 23-Apr-9t 20-Apr-91 2I-Apr-9I 2I-Apr-9I 23-Apr-9t 

Benzene 860 1000 NA NA NA NA 3500 J NA NA NA 4.7 J 29 10 
Ethylbenzene 14 J IS J NA NA NA NA NA NA NA NA NA NA NA 
Toluene 110 •7 NA NA 1200 6.3 100000 15000 NA 18000 8.3 NA 1.4 J 
Xylenes (total) 26 13 J NA NA NA NA NA NA NA NA NA NA S.8 
Chlorobenzene NA NA 27 29 NA 1.9 J NA NA NA NA I.I J NA 4.5 J 

trans-1,2-Dichloroethene NA NA NA NA NA 24 NA NA NA NA 44 NA NA 
Trichloroethene NA NA NA NA NA 2 1 J NA S40 2700 NA 3.4 J NA NA 
Vinyl chloride NA NA NA NA NA 12 NA NA NA NA NA NA NA 
T ctrachloroelhene NA NA NA NA NA NA NA NA 26 J NA NA NA NA 
1,1,1 -T richloroethane NA NA NA NA NA NA NA NA 80 NA NA NA NA 

Chloroform NA NA NA NA NA NA NA NA NA NA NA NA 1.1) 
1,1 -Dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA 
TOTAL VOCS: 1010 I1IS 27 29 1200 46.3 103500 1SS40 2806 18000 61.S 29 22.8 

Analyte concentrations in micrograms per liter [parts per billion (ppb)|. 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

Ref. No. 3 



Table 27. 
CrH/°nc°̂ ldCXŵ 0eyS of Vo,aU,c °rKanic Compound, in Revised ECRA Sampling Plan Invocation Ground-Water Samples CoUected in April 1991 .1 K.lama Page 2 o 

Sample ID MW-9 MW-IO MW II MW-12 
(6-26') (3-23') (5 25 ) (5 25 ) 

Analyte Date 22-Apr-9l 2I-Apr-9I 2IApr 91 22 Apr-91 

MW 13 
(2.5-
12 5) 
22-Apr-9l 

MW-14 
(3 18) 

MW-15 
(525) 

MW-16 
(10-30') 

MW-17 
(2 22') 

MW-II 
(424) 

20-Apr-91 23-Apr-91 23-Apr-9l 23-Apr-91 23-Apr-9l 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Cnlorobenzene 

490 
32 J 
43) 
44) 
19) 

140) 
NA 

12000 
NA 
NA 

MA 
NA 

110000 
NA 
NA 

23 
NA 
t J 

? 1 ) 
10 

NA 
NA 

24 
NA 
NA 

1700) 
NA 

64000 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

100000 
NA 
NA 

NA 
NA 
NA 
NA 

35) 
traps-1,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
T etrachloroethene 
1,1,1 -T richloroethane 

32) 
900 
20) 
I I )  
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

18 
5 6 

5 4 ) 
8.6 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

19 
18 
NA 
NA 
NA 

1.6) 
260 

NA 
4.9) 
17 

NA 
NA 
NA 
NA 
NA 

49) 
550 
24) 
NA 
NA 

Chloroform 
1,1 -Dichloroethene 
TOTAL VOCS: 

NA 
NA 

1591 

NA 
NA 

12140 

NA 
NA 

110000 

NA 
NA 

77.7 

NA 
NA 
24 

NA 
NA 

65700 

NA 
NA 
37 

4 9) 
1.4) 
289.8 

NA 
NA 

100000 

NA 
NA 

658 

Analyte concentrations in micrograms per liter (parts per billion (pi!>)l 
Analyses were performed by Envirotech Research Inc. Edison, New Jersey 

) Result is detected below the repotting limit or is an estimated concentration. 

NA Not applicable. 

Ref. No. 3 

GERAGHTY & MILLER, INC. 



Table 28. lW,Tt,^af!arm^^e^i^?n|^,^«fileldf ^ewVersey' *nJ Aci,! E*lracUb,e Compounds in Revised ECRA Sampling Plan Inveatigation Ground-Water Samples Collected in April P"ee ' °' 

Sample ID MW-1 
(6 21) 

MW-2 
(5.5-
15.5) 
22-Apr-9l 

MW-3S 
(5 15) 

MW 3D 
(35 40') 

MW-4 
(1 16) 

MW-S 
(4 19) 

MW-5D 
(25 35') 

MW-6S 
(621) 

MW-6D 
(2732) 

MW-7 
(621) 

MW-9 
(626) 

MW-10 
(3 23) 

MW-II 
(525) 

Analyte Date 20-Apr 91 

MW-2 
(5.5-
15.5) 
22-Apr-9l 22-A|>r 9t ??-Apr-91 22 Apr 91 22-Apr-9l 23-Apr-9l 20 Apr 9l 2I-Apr-9I 2I-Apr-91 22-Apr-9l 21-Apr-9I 21-Apr-9I 

Naphthalene 
Phenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

2.4 J 
72 
NA 
NA 
NA 

1.6 J 
26 
7.21 
18 
31 

NA 
240000 

NA NA 
NA 

3.5 1 
930000 

NA 
NA 
NA 

49) 
1200 

NA 
NA 
NA 

NA 
10) 
NA 
NA 
NA 

NA 
58 
NA 
NA 
NA 

1 ) 
120000 

NA 
NA 
NA 

NA 
15000 

NA 
NA 
NA 

NA 
3.4) 

NA 
NA 
NA 

NA 
14) 
NA 
NA 
NA 

NA 
520 

NA 
NA 
NA 

NA 
54000 

NA 
NA 
NA 

Acenaphthene 
Fluorene 
Phenathrene 
Bcnzaldehyde 
2-Nilrophenol 

NA 
NA 
NA 
NA 
NA 

3.5 I 
.971 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
131 
32) 
16) 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1.9) 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

50) 
NA 

Fluoranthene 
Pyrene 
bis(2-ethylhexyl) phthalate 
4-Nitrophenol 
TOTAL BNA: 

NA 
NA 
NA 
NA 

74.4 

NA 
NA 
NA 
NA 

60.27 

NA 
NA 
NA 
NA 

240000 

NA 
NA 
NA 
NA 

9J0003.5 

NA 
NA 
NA 
NA 

1310 

NA 
NA 
NA 
NA 
10 

NA 
NA 
NA 
NA 
58 

NA 
NA 
NA 
NA 

120001 

NA 
NA 
NA 
NA 

15000 

1.1) 
1.3) 
9.6) 

NA 
17.3 

NA 
NA 
NA 
NA 
14 

NA 
NA 
NA 
NA 

520 

NA 
NA 
NA 
NA 

54050 

Analyte concentrations in micrograms per liter [parts per billion (ppb)| 
Analyses were performed by Envirotech Research Inc, Edison, New Jcisey 

1 Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

Rcf. No. 3 



Table 28. h?ew7erseR' nn'' AC'J Ex,ractab,c ComP°undj »' Revised ECRA Sampling Plan Investigation Ground-Water Samples Collected in April P*8e 2 ° 

Naphthalene 
Phenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

Acenaphthene 
Fluorene 
Phenathrene 
Benzaldehyde 
2-Nitrophenol 

Fluoranthene 
Pyrene 
bu(2-ethylhexyl) phthalate 
4-Nitropnenol 
TOTAL BNA: 

Sample ID MW-I2 MW-13 MW M MW 17 MW-18 
(5-25") p.J- p ic. n 22 ) (4-24') 

12.5') 
Analyte Date 22-Apr-9l 22-Apr-9l 20 ,v 1 2J Apr-91 23-Apr-9l 

NA NA 15 13 J NA 
8900 5100 950 1900 NA 

NA NA NA NA NA 
NA NA NA NA 4.6 J 
NA NA N/\ NA 36 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA 35 NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA 20 J NA NA 

8900 5100 1020 1913 40.6 

Analyte concentrations in micrograms per liter (parts per billion (pph)|. 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

I Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

Ref. No. 3 

GERAGHTY & MILLER, INC. 



Table 29. Summary for Delected Concentrations of Other Constituents in Revised ECRA Sampling Plan Investigation Ground-Water Samples Collected in April 1991 at Kalama Chemical 
Inc., Garfield, New Jersey. ' 

Sample ID MW-3S 
(SIS') 

Analyte Dale 

MW-3D 
<35-40') 

M W t  (I !«•) MW-7 
<621') 

MW-9 
(626') 

MW -14 
<3 18) 

FB001 

22-Apr-9l 22-Apr-9l 22 - <M 21 Apr 91 22 Apr 91 20 Apr 91 20 Apr-91 

Total Phenolica 
Petroleum hydrocarbona 
Phenols 

241000 
NA 
NA 

878000 
NA 
NA 

172 
NA 
NA 

NA 
4100 

NA 

351 
NA 
NA 

763 
NA 
NA 

NA 
NA 

1300 

Analyte concentrations in micrograms per liter [parts per billion (ppb)|. 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

NA Not applicable. 

Ref. No. 3 



SOURCE: HACKENSACK, ORANGE, PATERSON, WEEHAWKEN USGS 
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Photographs from Site Reconnaissance 

1. On the Bank of the Passaic River, across from facility 

2. Scrap Material located in vicinity of Raw Material/Quarantine Area 

3. Parking lot and paved area between buildings No. 4 & 1, pile of material on 
ground near building 

4. View of some scrap material, property fence 

5. Discarded scrap material 

6. Finished product storage area 

7. Discarded scrap material near raw material storage area 

8. Active tracks from the Erie Lackawanna Railroad 

9. Unpaved area 

10. Pile of staged soils 

11. MW-13 located near large pile of stage soils (picture 10) 



I 1 A rnA POTENTIAL HAZARDOUS WASTE SITE 
S,TE inspection report 

PART 1 O • PAST RESPONSE ACTIVITIES 

L IDENTIFICATION A rnA POTENTIAL HAZARDOUS WASTE SITE 
S,TE inspection report 

PART 1 O • PAST RESPONSE ACTIVITIES 
01 STATE 
NJ TOffl8?l48 

IL PAST RESPONSE ACTIVITIES /£. 

01 C B. TEMPORARY WATER SUPPLY PROVIDED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 C C. PERMANENT WATER SUPPLY PROVIDED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 S D. SPILLS MATERIAL REMOVED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 • E. CONTAMINATED SOL REMOVED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 C F. WASTE REPACKAGED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 Z G. WASTE DISPOSED ELSEWHERE 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 C H. ON SITE BURIAL 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 Z I. N smj CHEMICAL TREATMENT 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 Z J. IN SITU BIOLOGICAL TREATMENT 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 Z K . IN SITU PHYSICAL TREATMENT 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

02 DATE fa AGENCY 
• 04 DESCRIPTION 

jfc 01 E M. EMERGENCY WASTE TREATMBff 
• 04 DESCRIPTION 

02 DATE Oa AGENCY 

I 01 Z N CUTOFF WALLS 
H 04 DESCRIPTION 

02nATE na AGENCY 

1 01 C 0 EMERGENCY OtKING'SURFACE WATER OIVERSION 
L 04 DESCRIPTION 

02BATE oa AGENCY 

F 01 C P CUTOFF TRENCHESSUMP 
04 DESCRIPTION 

02 DATE na AGENCY 

P 01 C Q SUBSURFACE CUTOFF WALL 
04 DESCRIPTION 

02 BATE 03 AGENCY 

I 



oEPA potential hazardous waste site 
site inspection report 

part 10 • past response ACTIVITIES 

I. IDENTIFICATION 
01 STATE] 

NJ 
02 SHE NUMBER 
D002005148 

II PAST RESPONSE ACTIVITIES N/A 
01 Z R. BARRIER WALLS CONSTRUCTED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 IS. CAPPING/COVERING 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z T. BULK TANKAGE REPAIRED 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z U. GROUT CURTAIN CONSTRUCTED 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z V. BOTTOM SEALED 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z W. GAS CONTROL 
04 DESCRIPTION 

020ATE. 03 AGENCY. 

01 Z X. FIRE CONTROL 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z Y. LEACHATE TREATMENT 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z 2. AREA EVACUATED 
04 DESCRIPTION 02 DATE. 03 AGENCY. 

01 Z 1. ACCESS TO SITE RESTRICTED 
04 DESCRIPTION 

02 OATE. 03 AGENCY. 

01 Z 2. POPULATION RELOCATED 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Z 3. OTHER REMEDIAL ACTIVITIES 
04 DESCRIPTION 

02 OATE. 03 AGENCY. 

IM. SOURCES OF INFORMATION CM. omtfrncm. i 

®PA FORM 2070-13(7-81) 
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artâ  -hf MtHiy/ So./icy/cĉ Cs 
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TENNECO CHEMICAL COMPANY 
A.K.A. KALAMA CHEMICAL COMPANY 

290 RIVER ROAD 
GARFIELD, BERGEN COUNTY, NEW JERSEY 

EPA ID NO. NJD002005148 

GENERAL INFORMATION AND SITE HISTORY 
Tenneco Chemical is located in a commercial and residential area of the 
City of Garfield, Bergen County, New Jersey. The plant was originally 
constructed in 1900 by Von Heyden Chemical Fabrische, a german firm. The 
plant, closed during World War I, was subsequently owned and operated by 
Heyden-Newport Corporation. In early 1965, it was sold to Tennessee Gas 
Transmission Co. which later became Tenneco, Inc.. Kalama Chemical of 
Seattle, Washington purchased the property in December 1982. All owners of 
the site have used this facility as a chemical plant. 

Salicylic acid has been manufactured at the site since 1903. Formaldehyde 
and methyl salicylate were also manufactured at that time. The original 
site contained four buildings with five additional buildings being added 
between 1910 and 1920. During the 1940s the manufacture of Parasepts 
(esters of parahydroxybenzoic acid), a proprietary product, began followed 
by the production of methylene disalicylic acid. A facility for the 
manufacturing of benzoic acid and benzaldehyde was constructed in 1967. 
This operation ceased permanently in 1984. Sodium, potassium, and 
magnesium salicylate salts were first manufactured in the 1970s. 
Formaldehyde production was discontinued in 1982. Although products are 
still manufactured on site, many of the operations have been discontinued. 

An excerpt from the Eckhardt Report stated that approximately 169 hundred 
tons of chemical process waste was disposed of at this site through 1978. 
The components of the waste included acid solutions (pH<3), organics, and 
miscellaneous waste material. No other information could be found to 
document this claim. 

SITE OPERATIONS OF CONCERN 
Since 1903 various chemicals have been manufactured on the Tenneco Chemical 
Site. Each of the major products, some of which have been discontinued, 
were produced by different processes. The first material to be produced on 
site was salicylic acid in 1903. Bringing the product to spec required the 
heating of 99Z crude salicylic acid and IX moisture and non-volatile 
matter. Benzoic acid production, beginning in 1967 and discontinued in 
1984, was by the direct oxidation of toluene. Periodic spills occurred in 
this area of production. The manufacturing of dodecal succinic anhydride 
(DDSA) used maleic anhydride and propylene tetromers as raw materials. 
Maleic anhydride was also used to produce fumaric acid. Methanol plus a 
catalyst were used to produce formaldehyde from the early 1900s until 1982. 
Also commencing in the early 1900s was the production of methyl salicylate 
via the esterification of methanol. During the 1940s, the manufacturing of 
methylene disalicylic acid was started. Formaldehyde, sulfuric acid, and 
salicylic acid were used to produce this material. Paraformaldehyde 
required 40X formaldehyde for its production. Also during the 1940s, 
manufacturing of parahydroxybenzoic acid and Parasepts began. Raw 
materials used for parahydroxybenzoic acid production included caustic 
potash, phenol, and carbon dioxide. Solvent carriers and an inorganic 
catalyst in an esterification reaction produced Parasepts. Raw materials 
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used included aliphatic alcohols and phenolic acids. Potassium 
guaicalsulfonate required guaical, while sodium benzonate required benzoic 
acid and sodium carbonate as raw materials for production. 

A total of 27 underground storage tanks with capacities of 500 to 16,000 
gallons have existed at the facility. Currently, product remains in only 
seven of the tanks. Three tanks contain No. 6 fuel oil, one No. 2 fuel 
oil, one toluene, and two tanks contain methanol. As of June 1988, eleven 
of the unused tanks which contained methanol, toluene, benzaldehyde, or 
phenol had been removed from the ground with plans for others to follow. 
Prior to removal, the tanks were cleaned and soil excavated. Following 
removal, the tanks were cut up and disposed of by a contractor for Kalama 
Chemicals. Soil samples were collected in the area of the tanks during the 
removal process. The remaining tanks are either empty or filled with 
water, however, no product remains in these tanks. 

Thirteen above ground storage tanks are on site. The volume of these tanks 
range from 1,800 to 10,000 gallons. Materials in the tanks include 
benzaldehyde, formaldehyde, phenol, and sulfuric acid. 

A NJPDES permit (No. NJ0000124) was first issued to Tenneco Chemical by the 
USEPA on June 30, 1974. The permit was for two discharges to surface water 
and one to a sanitary wastewater transport system. Discharge 001 is called 
the North River Water Outfall and 002 the Central River Water Outfall. 
Both outfalls are to the Passaic River. Kalama Chemicals' current permit, 
for the discharge of four outfalls, expires December 31, 1989. Discharges 
001a and 001b contain non-contact cooling water, and 002 contains 
non-contact cooling water as well as stormwater runoff. These discharges, 
flow into the Passaic River. Discharge 003 is industrial wastewater from 
the facility to the Passaic Valley Sewerage Commissioner's Domestic 
Treatment Works. Tenneco/Kalama Chemicals has received several violations 
for high Biological Oxygen Demand (BOD) and Total Suspended Solid (TSS) 
levels in their discharges. 

Spill containment on site includes: concrete dikes around the aboveground 
storage tanks in the benzoic acid area; sand bags and an absorbent compound 
for oil spills; a portable pump with suction and discharge hose to pump out 
diked areas; and crushed stone designed to absorb heavy oil, surrounding 
the No. 6 fuel oil unloading area and the underground storage tank fill and 
vent spouts. Spills and/or releases have occurred at various times on 
site; although no documentation of spills prior to 1981 could be located. 

In March 1981, approximately 1000 pounds of toluene was released to the 
atmosphere when a cooling water pump failed. In April of that year, 
following a gasket failure, 75 pounds of liquid benzoic acid spilled onto 
the ground, condensed, and was blown over the adjacent neighborhood. 
Another gasket failure occurred in June 1981, this time spilling 
approximately 50 pounds of liquid benzoic acid. Again the material 
condensed and was blown towards the adjacent neighborhood. An estimated 30 
pounds of salicylic acid was emitted to the atmosphere in June 1984 due to 
a plugged spray nozzle. 

During a NJDEP, Division of Water Resources Compliance Evaluation 
Inspection on January 21, 1986, the following deficiencies were noted: up 
to 11 pounds of-benzoic acid powder was discharged to the ground near the 
truck loading area and outside building 12, and a faulty or leaking hose 



connection caused the release of sulfuric acid during the unloading of a 
tank truck to the storage tank. 

Approximately 1,000 gallons of methanol was reported to be spilled on April 
6, 1987 during the unloading of a tank truck to an underground storage 
tank. The spill was within the diked area, however, due to a pump failure, 
the material was not recovered. The methanol either evaporated or seeped 
through to the ground. No injuries or illnesses were reported as a result 
of these incidents. 

Between September 1987 and March 1988, nine monitoring wells were installed 
and sampled. High levels of benzene and toluene were detected in three of 
the wells. Twelve soil samples collected in December 1987 revealed high 
levels of toluene in four of the samples. Currently, NJDEP, BEECRA is 
awaiting Kalama Chemicals' sampling plan submitted for a second round of 
sampling and/or a cleanup plan. 

GROUNDWATER ROUTE 
The Tenneco Chemical site is underlain by 32 to 40 feet of unconsolidated 
deposits. These deposits consist of alluvial sand, silt, clay, and 
man-made fill. The fill consists of sand gravel, crushed stone, and brick 
fragments. The groundwater flow in the deposits is believed to be west 
towards the Passaic River. 

Underlying the unconsolidated deposits is the Triassic Brunswick^Formation, 
a bedrock formation, consisting of red and brown sandstones and shale sT 
Weathering has resulted in the top of the bedrock's composition to consist 
of rock fragments in a mixture of clay, silt, and sand. The majority of 
area wells draw their water from the Brunswick Formation. Groundwater at 
the site was encountered at 2.5 to 12 feet below the ground surface. 

Between September 1987 and March 1988, nine monitoring wells, seven shallow 
and two deep, were installed on site and sampled. The deep wells are 
between 31.5 and 40.0 feet deep and the shallow wells between 15.0 and 21.0 
feet deep. All monitoring wells are within the JJ solidated deposits. 
Sampling of the wells was conducted by a contract or Kalama Chemicals. 
Parameters tested on all wells included volatile organic compounds (VOCs) 
plus 15 peaks, base/neutral extractables plus 15 peaks, petroleum 
hydrocarbons (PHCs), and total phenol. Select wells were sampled for 
methanol, benzoic acid, benzaldehyde, formaldehyde, and inorganic 
compounds. In MW-7, a sample of the product layer floating on the water 
table revealed a concentration of 541,000 ppm toluene and 408,900 ppm PHCs. 
Low concentrations of base/neutrals were detected in all monitoring wells 
and in the floating product layer of MW-7. The highest base/neutral level 
detected was 570 ppb benzaldehyde in MW-5. Benzene and toluene were the 
most prevalent VOCs in the well samples; however, chlorobenzene, 
trans-l,2-dichloroethene, ethylbenzene, tetrachlorobenzene, and total 
xylenes were also shown to present in some of the samples. Sulfates, iron, 
and sodium as well as 2,570 ppm total phenols, and 120 ppm methanol were 
detected in MW-3, a shallow well. Total phenols were also detected in a 
deep well, MW-3D, and MW-4, at concentrations of 122 and 4.65 ppm, 
respectively. Plans for additional sampling are currently being developed. 

Four public water supply systems using groundwater lie within 4 miles of 
the site. The nearest to the site, 0.5 mile north, is the City of Garfield 
Water Department with eleven wells. The wells, which draw from the 
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Triassic Brunswick Formation, are 170 to 710 feet deep with an average 
depth of 400 feet. Also drawing from the Brunswick Formation are the wells 
for Lodi and Wallington Boroughs. Lodi Borough has eleven wells 1.50 miles 
northeast of the site. These wells are 200 to 510 feet deep. Wallington 
Borough uses four wells which are 300 to 500 feet deep and are located 1.20 
miles south of the site. These three public water supply systems serve 
approximately 60,000 people. The fourth system is the Hackensack Water 
Company. Only one well, 4 miles northeast of the site, draws from the 
Brunswick Formation. This well is 473 feet deep. The other three 
Hackensack wells are 86 to 243 feet deep and draw from Quaternary deposits. 
The Hackensack system serves approximately 36,000 people. Numerous 
industrial water supply wells are within 4 miles of the site. 

Tenneco/Kalama Chemicals has never held any permits for discharge to 
groundwater. 

SURFACE WATER ROUTE 
Tenneco/Kalama Chemicals lies adjacent to the Passaic River. The facility 
holds a NJPDES permit (No. NJ0000124) to discharge non-contact cooling 
water and stormwater to the Passaic River through three outfalls. The 
permit, first issued June 30, 1974, expires December 31, 1989. A fourth 
permitted discharge is for industrial wastewater from the facility to the 
Passaic Valley Sewerage Commissioner's Domestic Treatment Works. The 
company has received violations for high Biological Oxygen Demand and Total 
Suspended Solids in its effluent. 

No other migration pathways to downstream surface water exist. The Passaic 
River is tidal in the vicinity of the site; therefore, any contaminants 
entering the river could potentially contaminate areas upstream. The river 
is not used for drinking purposes within 4 miles of the site; however, it 
may be used for recreational purposes such as boating and/or fishing. 

No freshwater or coastal wetlands are within 1 or 2 miles of the site, 
respectively. There are no habitats of Federally endangered species within 
1 mile of the site. 

AIR ROUTE 
Tenneco/Kalama Chemicals has held up to 93 air pollution certificates to 
operate control apparatus and equipment under Plant ID No. 00053. A June 
1988 inspection revealed that approximately two-thirds of the company's 93 
stacks were operating. Four stacks had certificates renewed until 1993. 
Various spills resulting in the emission of contaminants were discussed in 
a previous section. On several occasions area residents have complained of 
smog and vapor releases as well as odors emitting from the plant. Many of 
the emissions were due to equipment failure. 

The facility has received permit violations during inspections conducted by 
the NJDEP, Division of Environmental Quality. In September 1977 while 
filling a tank truck with formalin, air was exhausted without proper 
controls. A boiler heating Dow Therm to distill toluene, was discovered to 
be emitting smoke into the outdoor air in April 1979. Two violations were 
issued in December 1982. One was due to a toluene and water leak which 
emitted strong odors inside a plant building. The second was for the lack 
of water necessary to control vapors from a condensor. 
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A potential for air contamination by the facility is present. Some 
emission stacks on site are still in operation. Also, three ma-in products 
continue to be manufactured on site, thus providing a potential for release 
if a spill occurs. 

SOIL 
Five soil samples were collected from soil boring locations by a contractor 
for Kalama Chemical on June 25, 1986. The sampling locations included a 
shipping/transfer area for chemicals, the area of the fuel oil and methanol 
underground storage tanks, the railcar loading and unloading area, the 
benzaldehyde production area, and the chemical transfer area near Building 
32. These samples were analyzed for Hazardous Substance List Organics. 
Results revealed the concentration of toluene to be 2,470 ppm in an area 
adjacent to the benzaldehyde storage tanks. Phenol was detected at 19.8 
ppm outside Building No. 32, which is used for shipping chemicals by truck. 
No other high concentrations were detected. 

Between December 10 and 18, 1987 a contractor for Kalama Chemicals 
collected twelve soil samples from soil borings on site. Sample locations 
were similar to those used for the June 1986 sampling episode. The samples 
were analyzed for volatile organic compounds (VOCs), base/neutral 
extractable compounds, total phenols, PCBs, and selected other compounds. 
Four samples collected from the southeastern portion of the facility 
revealed extremely high levels of toluene. The highest level was 
16,800,000 ppb in Soil Sample #2 at the underground storage tank for 
toluene. Benzene was also detected in high concentrations, up to 6,000 
ppb, at two sampling locations collected from the southeastern portion of 
the facility. Several base/neutral extractable compounds were detected in 
samples collected from the southern half of the facility. Soil Sample #2 
had the highest level of total base/neutral compounds, 37,760 ppb, as well 
as total petroleum hydrocarbons, 4,660 ppm and total phenols, 200 ppm. 
Benzoic acid and benzaldehyde were not detected in any of the soil samples. 

DIRECT CONTACT 
No incidents of direct contact have been documented. Although residential 
areas are adjacent to the site, the site is completely surrounded by a 
fence, restricting access. There is a potential for the 75 employees to 
come into contact with hazardous wastes on site. 

FIRE AND EXPLOSION 
There have been no reported incidents of fire and/or explosion on site. A 
potential for fire and/or explosion exists due to flammable materials that 
are currently used on site. 

ADDITIONAL CONSIDERATIONS 
No documentation states that there has been damage to flora and/or fauna. 
Damage may occur in areas of the site that are unpaved or if contaminants 
enter the Passaic River. Contaminants detected on site may bioaccumulate; 
therefore, a potential for contamination of the food chain exists. Damage 
to off site property has not been documented, but there is a potential due 
to discharge and/or runoff. 
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PRIORITY DESIGNATION AND RECOMMENDATIONS 
Based upon data collected for the Preliminary Assessment, the site poses a 
high environmental concern due to soil and groundwater contamination. 
Sampling of soil and on site monitoring wells has revealed high 
concentrations of toluene and benzene. 

Sampling by the Bureau of Planning and Assessment (BPA) is not recommended 
because the Bureau of Environmental Evaluation and Cleanup Responsibility 
Assessment (BEECRA) is monitoring the progress of site activities. 
Currently, BEECRA is awaiting a sampling plan for a second round of 
sampling which was to have been submitted in October 1988. Also, a cleanup 
plan is to be presented to BEECRA for approval. A Site Inspection Review 
of BEECRA's sampling results by the BPA is recommended. 

Surface water discharge is permitted by NJPDES. It is recommended that 
NJPDES continue to monitor the discharge and report additional violations. 

Submitted by: 

Donna J. Restivo 
HSMS IV 
NJDEP/Bureau of Planning and Assessment 
February 28, 1989 

Hours: 65 
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L IDENTIFICATION 
0) STAT? 
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II. HAZARDOUS CONDITIONS AND INCIDENTS 
01 
03 

V A. GROUNDWATER CONTAMINATION 
POPULATION POTENTIALLY AFFECTED: 

96,000 °2X OBSERVED IOATE. ~ Z POTENTIAL - AI I cr.cp 
04 NARRATIVE DESCRIPTION 

[Nine monitoring wells sampled on site revealed the presence of various contaminants in 
the'unconsolidated deposits. 

Attachment: E 

01 
03 SB. SURFACE WATER CONTAMINATION 

IPULATION POTENTIALLY AFFECTED: . 
02 Z OBSERVED (DATE. 

unknown 04 NARRATIVE DESCRIPTION 
X POTENTIAL - ALLEGED 

The site lies adjacent to the Passaic River and discharges effluent to the river 
through three outfall pipes. The Passaic River may be used for recreational purposes. 

A T t -afhuiPnt- : 
01 X c. CONTAMINATION OF AIR 
03 POPULATION POTENTIALLY AFFECTED: 

02 Z OBSERVED (DATE. . 
04 NARRATIVE DESCRIPTION 

JS. POTENTIAL Z ALLEGED 

Tenneco has been issued violations for various spills and equipment failures that have 
Icaused the release of odors, smog, and vapors. There is a potential for air contamination 
|on site due to spills and the ^volatilization of materials on site. 

___ Attachments: K,L,N 
02 Z OBSERVED (0ATE: 
04 NARRATIVE DESCRIPTION 

3* POTENTIAL Z ALLEGED 
oi Xo. FIRE EXPLOSIVE CONDITIONS 
03 POPULATION POTENTIALLY AFFECTED: 

|A potential for fire/explosive conditions exists due to flammable materials that are 
|used on site. 

Attachments: B,V 
01 Z E. DIRECT CONTACT 
03 POPULAnON POTENTIALLY AFFECTED: 

02 Z OBSERVED (0ATE.. 
04 NARRATIVE DESCRIPTION 

Z POTENTIAL Z ALLEGED 
I  — _ _ _ _ _  I W I H A H V 6  D E S C R I P T I O N  
IThe site is conpletely fenced, restricting access by the public and preventing contact 
|with wastes on site. 

Attachment: B 
oi X F. CONTAMINATION OF SOIL 
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04 NARRATIVE DESCRIPTION 
Z POTENTIAL Z ALLEGED 

|Soil sampling has shown the presence of high levels of toluene and benzene onsite. 

Attachment: E 
01 XG. DRINKING WATER CONTAMINATION.., nnn 
03 POPULATION POTENTIALLY AFFECTED: 96,000 02 Z OBSERVED (DATE.. .1 X. POTENTIAL Z ALLEGED 

. 04 NARRATIVE DESCRIPTION 
A potential for drinking water contamination exists. Drinking water is drawn from the 
Brunswick Formation and contamination has been discovered in the undonsolidated deposit.; 
| which overlay the formation. 

Attachments: B and E 
01 Jg H. WORKER EXPOSURE/INJURY 
03 WORKERS POTENTIALLY AFFECTED: 75 02 C OBSERVED (DATE: 

04 NARRATIVE DESCRIPTION 
.1 X POTENTIAL Z ALLEGED 

There is a potential for employees to contact hazardous wastes on site. 

___ Attachments: B,V 
01X <• POPULATION EXPOSURE'INJURY 
03 POPULATION POTENTIALLY AFFECTED: Qfi nnn 02 zOBSERVED(DATE. . ?o,uuu n. mabrativf ncsTBiDi X POTENTIAL i ALLEGED 

04 NARRATIVE DESCRIPTION 
There is a potential for population exposure/injury due to surface water, air, and/or 
groundwater contamination. 

EPAFORM 2070-13(7.81) 
Attachments: E.J.KTL.N 
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I. IDENTIFICATION 
01 STATE 

NJ 
02 STTE NUMBER 
D00200S148 

II HAZARDOUS CONDITIONS AND INCIDENTS 

02 2 OBSERVED (DATE:. . )  ' POTENTIAL 01X DAMAGE TO FLORA 
04 NARRATIVE DESCRIPTION 

LA potential for damage to flora exists due to contaminants being on site and/or 
•discharging to the Passaic River. 

Attachments: E,J 

I ALLEGED 

01 X K DAMAGE TO FAUNA 
04 NARRATIVE DESCRIPTION mew* nam»a> vtotemt, 

02 Z OBSERVED (DATE: POTENTIAL Z ALLEGED 

|A.potential for damage to fauna exists due to contaminants being on site and/or 
^discharging to the Passaic River. 

Attachments E.J 
I 01 X I- CONTAMINATION OF FOOD CHAIN 
. 04 NARRATIVE DESCRIPTION 

02 Z OBSERVED (DATE:. -I X POTENTIAL Z ALLEGED 

Contaminants detected on site may bioaccumulate; therefore, a potential for contamination 
•of the food chain exists. 

Atl-arhmPTil- ; .T 
01 X M UNSTABLE CONTAINMENT OF WASTES iSam Muaeti SawiHw tMttgantm 

L03 POPULATION POTENTIALLY AFFECTED: 

02 y OBSERVED IDATP VaTlOUS 

04 NARRATIVE DESCRIPTION 

Z POTENTIAL Z ALLEGED 

rVarious spills that have occurred at the site have caused the release of vapors to the 
atmosphere. Also, spills have seeped through the ground. Attachments: K,L,M,N 
101 X N. DAMAGE TO OFFSITE PROPERTY 
•04 NARRATIVE DESCRIPTION 

02 Z OBSERVED (DATE: X POTENTIAL Z ALLEGED 

iere is a potential for damage to off site property due to discharge and/or runoff. 

Attachment: B 
loi JSC 0 CONTAMINATION OF SEWERS. STORM DRAINS WWTPs 02 ~ OBSERVED (DATE 
04 NARRATIVE DESCRIPTION X POTENTIAL Z ALLEGED 

Ipermitted discharge enters the Passaic Valley Sewerage System. If contaminants enter 
Le discharge, the sewers may become contaminated. 

Attachment: J 
D1 VP ILLEGAL/UNAUTHORIZED DUMPING 
* 1 NARRATIVE DESCRIPTION 

02 Z OBSERVED (DATE X POTENTIAL Z ALLEGED 

ere is a potential for illegal/unauthorized dumping. Early on site activities were 
jiot monitored. 

Attachments: A . B  
fe>5 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL OR ALLEGED HAZARDS 

t TOTAL POPULATION POTENTIALLY AFFECTED: 96.000 
. COMMENTS 

V. SOURCES OF INFORMATION tern IWCtfMWBCtl, t P MM* Mr: MMOSMMW MBMI 

1 Ittachments: A,B,E - NJDEP, ECRA FILES 
i J,V - NJDEP, DWR, Central files 

K,L - NJDEP, DEQ 
M,N - NJDEP, DWR, Metro Office 

FORM2070-13I7-B1) 
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SEPA potential hazaroous waste site 
site inspection 

PART 4 • PERMIT AND DESCRIPTIVE INFORMATION 

L IDENTIFICATION 
01 STATE 

M 
02 SITE NUMBER 

nnn?nnsuiB 
II. PERMIT INFORMATION 

1 01 TYPE OF PERMIT ISSUED 1 .CNcaaNiam 02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE OS COMMENTS 

I XA NPOES 0000124 11/15/84 12/31/89 Four discharges to the 
[ ZB. UIC Passaic River. 
1 X C .  AIR 00053 93 Certificates have been 
1 Z D. RCRA issued to the company. 
|  Z  E. RCRA INTERIM STATUS 
| Z F .  SPCC PLAN 

Z G .  STATE. 
= H. LOCAL ^ 

I I. OTHER 'Sotctfy/ 
|  Z  J. NONE 

III. SITE DESCRIPTION 
101 STORAGE. DISPOSAL ICMCI it mm am 02 AMOUNT 03 UNIT OF MEASURE 

Z A. SURFACE IMPOUNDMENT 
Z B. PILES 
C C. DRUMS. ABOVE GROUND 
X 0. TANK. ABOVE GROUND 
Z E. TANK. BELOW GROUND 
Z F. LANDFILL 
Z G. LANOFARM 
~ H. OPEN DUMP 
Z I.OTHER. 

27 tanks 

Saicrti 

04 TREATMENT .CImct * mmteow 

Z  A. INCENERAT10N 
Z B. UNDERGROUND INJECTION 
Z C. CHEMICAL PHYSICAL 
Z 0. BIOLOGICAL 
Z E. WASTE OIL PROCESSING 
Z F. SOLVENT RECOVERY 
Z G. OTHER RECYCLING-RECOVERY 
Z H. OTHER 

OS OTHER 

X A. BUILDINGS ON SITE 

08 AREA OF SITE 

8 

SMC4H 

IOJ COMMENTS 

A total of 27 underground storage tanks have existed at the site. Product remains in 
only 7 of the tanks. Eleven of the unused tanks have been removed and the remaining 
tanks are either empty or filled with water. 

Attachment: B 
| IV. CONTAINMENT 
101 CONTAINMENT OP WASTES.Chaaw 
I C A ADEQUATE SECURE Z  B. MODERATE X c. INADEQUATE. POOR C 0. INSECURE. UNSOUND. CANGERCUS 

Spill containment includes: concrete dikes around the aboveground storage tanks; sand 
bags and absorbent for oil spills; crushed stone to absorb heavy oil; and a pump to 
pump out diked areas. 

Attachment: B 

V. ACCESSIBILITY 

01 WASTE EASB.Y ACCESSIBLE' G YES xNO 
02 COMMENTS 

The entire site is fenced preventing access by the general public. 
Attachment: B 

| VL SOURCES OF INFORMATION >C«W«-».KR . 

Attachment: B- NJDEP, ECRA FILES 

EPA FORM 2070-1317-81) 



I 
&EPA 
U. DRINKING WATER SUPPLY 

potential hazardous waste site 
site inspection report 

part 5- water, demographic, and environmental data 

I. IDENTIFICATION 

«r,e to«bsi48 

D1 TYPE OF ORMONQ SUPPLY 

3MMUNITY 
(SON-COMMUNITY 

SURFACE 
A.C 
C.U 

WELL 
BJS 
D.D 

02 STATUS 

ENDANGERED 
A.* 
D.O 

AFFECTED 
B. • 
E. • 

MONITORED 
C .O 
F .O 

03 DISTANCE TO SHE 

a 0.5 -(mi) 

_|mi| 
111. GROUNDWATER 

I GROUNDWATER USE M VICBOTY (CMO om> 

jfA. ONLY SOURCE FOR ORMKMQ C B DRINKING 

COMMERCIAL. INDUSTRIAL. IRRIGATION 
INOMMmmrMWCMIIWEW/ 

C C. COMMERCIAL. WDUSTRIAL. IRRIGATION C D. NOT USED. 

POPULATION SERVED BY GROUND WATER 9 6j Q00 03 DISTANCE TO NEAREST DRINKING WATER WFLL 0.5 
(mi) 

1 2,5 . mi 

OS DIRECTION OF GROUNDWATER FLOW 

West 
OS DEPTH TO AQUIFER 

OF CONCERN 

*0 («) 
07 POTENTIAL YIELD 

OF AQUIFER 

Unknown (gpd) 

06 SOLE SOURCE AQUIFER 

X YES z NO 1 J I 8
 

i i s i
 I 

1 9si 

blic supply wells lie within the Triassic Brunswick Formation except the Hackensack 
ter Company which uses. Quaternary Deposits. 

Attachments: B and E 
CHARGE AREA | Is potential for this 

«f pbra-Sjt If SSntaESSSgrSSirate 
fco the aquifer. Attachment: " 

SURFACE WATER 

11 DISCHARGE AREA 

K YES 
3 NO 

COMMENTS Groundwater may discharge to 
the Passaic River. 

Attachment: B 

iURFACE WATER USE tCMa w 

A. FLESERVOIR.FEECREATION) 
DRINKING WATER SOURCE = B SSSrtant-r^5rcku-y - c-c0mmerc1al "®"strul - D. NOT CURRENTLY USEO 

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER 

SAME: 

iPassaic River 

rtlAME: 

i^Pass 
AFFECTED DISTANCE TO SITE 

100 feet 
n 
c 

(mil 

(mil 
(mil 

EMOGRAPHIC AND PROPERTY INFORMATION 
01 TOTAL POPULATION W1THM 

(1) MILE OF SITE 
*vnnn 

NO OF PERSONS 

TWO (2) MILES OF SITE 

B.J1U11L 
NO OF PERSONS 

THRffi (3) MILES OF SITE 
c. 213,500 

NO OF PERSONS 

02 DISTANCE TO NEAREST POPULATION 

50 feet J mi) Jr OF BUUKNGS WITHIN TWO 12) MLES OF SITE 

34,500 
04 DISTANCE TO NEAREST OFF-SITE BUUMG 

50 feet 
—(mi) 

05 POPULATION WITHIN VICINITY OF SITE INWN wnp, PMCJWW of mm o, I «r^N»—M... — —Trt iiBimjixKMnawwiij 
,e site is located in a densely populated urban area of Garfield, Bergen County, 
lere are two schools within 600 feet east of the site. 1 

EP/£RM 
Map 1 

2070-13 (7-S1) 

ft 



&EPA potential hazardous waste site 
site inspection report 

PART 5 - WATER, OEMOGRAPHIC, AND ENVIRONMENTAL DATA 

I. IDENTIFICATION 
01 STATE 
NJ 

02 SITE NUMBER 
P002005148 

VI. ENVIRONMENTAL INFORMATION 
01 PERMEABH.TY OF UNSATURATED ZONE ICncib 

Z A. 10-» - 10~» cm/sec %B 10" 4 - I0"«cnvsec Z C. 10"4 - 10" a cm/sac 0 0. GREATER THAN 10-* envaec 

[ 02 PERMEABA.TY OF BEDROCK .One aw. 

C A. IMPERMEABLE RELATIVELY IMPERMEABLE 2 C. RELATIVELY PERMEABLE Z D VERY PERMEABLE 
{Usiffun 10 'onei flo"4 - io-'ohmci it0~' - I0~4 sua rtinmmmm I0~'anuel 

I 030EPTHTCSEDROCK 

40 J«) 

04 DEPTH OF CONTAMINATED SOIL ZONE OS SOtt. OH 

Unknown 
08 NET PRECIPITATION 

JL2_ -lin) 

07 ONE YEAR 24 HOUR RAINFALL 

3 (In) 

08 SLOPE 
SITE SLOPE | DIRECTION OF SITE SLOPE. TERRAIN AVERAGE SLOPE 

^ * I West I ^i * 
| 09 FLOOD POTENTIAL 

SITE IS IN son YEAR FLOOOPLAIN 

10 

Z SITE IS ON BARRIER ISLAN0. COASTAL HIGH HAZARD AREA. RIVERINE FLOODWAY 

[ 11 DISTANCE NETLANOS I $ mwwym) 

ESTUARINE 

A^ 2 (mi) 

OTHER 

> 1  .(ml 

12 DISTANCE TO CRITICAL HABITAT 

> 1 .(m) 

ENOANGERED SPECIES:. W / A  
I3LAN0USE N .tCNITY 

DISTANCE TO: 

COMMERCIAL INDUSTRIAL 
RESIDENTIAL AREAS: NATIONAL' ST ATE PARKS. 

FORESTS. OR WILDLIFE RESERVES 
AGRICULTURAL LANDS 

PRIME AG LAND AG LAND 

A 50 feet - B 50 feet C ^ 1 (mi) o. *>1 .(ml 

I 14 OESCRIPTCN OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY 

The site is located in an urban area adjacent to the Passaic River. The area is 
relatively flat with a slight slope to the Passaic River. 

Map 1 
IVII. SOURCES OF INFORMATION :cn, ttvnmc—.rg.. 

Map/— USGS Topographic Map 
'Attachments: B,E, - NJDEP, ECRA FILES 

EPA FORM 2070-13I741I 
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*»EPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 7 - OWNER INFORMATION 

I. IDENTIFICATION 

WATE BBBHBfftt 

IIL. CURRENT OWNER(S) PARENT COMPANY >. 
31 NAME 

KALAMA CHEMICAL 
02 0* B NUMBER 

09-289-9574 
08 NAME 09 D-B NUMBER 

[03 STREET AOORESS'» O 8M. WOA. «cc I |04 SIC COOE 

l i rO BANK OF CALIFORNIA CENTER I 2869 
10STREETAOORESSIPO Au wo. M.| 11 SIC CODE 

05 CITY 

SEATTLE 
08 STATE 107 ZIP CODE 

WA 98164 
12 CITY 13 STATE 1 4 ZIP COOE 

101 NAME 102 0*8 NUMBER 08 NAME 09 0-B NUMBER 

I STREET ADDRESSl̂ O. Au. WD/. *c.i 04 SIC COOE 10 STREET AOORESS.A o. Au. WD t. *c.i 11 SIC COOE 

105 CITY I STATE 07 ZIP COOE 12 CITY 13 STATE 14 ZIP COOE 

101 NAME 02 D. a NUMBER 08 NAME 09 0-3 NUMBER 

103 STREET AOORESS.P O. AM WO «. mc.1 04 SIC COOE 0 STREET AOORESS[A 0. BOM. WO.. arc.; 11 SIC CCCE 

105 CITY 08 STATE 07 ZIP COOE 2 CITY 13 STATE 14 ZIP COOE 

101 NAME 02 0-B NUMBER 08 NAME 090-^8 NUMBER 

03 STREET AOORESS'A 0. Au. WOA MC.I 04 SIC COOE 10 STREET AOORESS. AO. Au. WO. tc.i 11 SIC COOE 

105 CITY 08 STATBQ7 ZIP COOE 2 CITY 13 STATE 14 ZIP COOE 

III. PREVIOUS OWNERIS) „ IV. REALTY OWNERISL 
101 NAME 

TENNECO INC. 
02 0+BNUM8ER 01 NAME 102 0«B NUMBER 

103 STREET AOORESS • A 0 Au. WO A. «c 

290 RIVER ROAD 
04 SIC COOE 03 STREET AOORESS'A O. Au. W0». «C.J 04 SIC CODE 

|05 CITY 
GARFIELD 

OBSTATE 

NJ 
07 ZIP COOE 

' 07026 
OS CITY OBSTATE 07 ZIP COOE 

|01 NAME 
HEYDEN-NEWPORT CORP. 

02 D+B NUMBER 01 NAME 02 D-AB NUMBER 

| 03 STREET AOORESS i A 0 Au. A AO .. akli 
290 RIVER ROAD 

04 SIC COOE 03 STREET AOORESS • A O. Au. WO A. AKU 04 SIC COOE 

[OS CITY 
GARFIELD L STATE 

NJ 
07 ZIP COOE 

' 07026 
05 CITY 08 STATE 07 ZIP COOE 

101 NAME 

VAN HEYDEN CHEMICAL FABRISCHE 
02 O^B NUMBER 01 NAME 02 0*3 NUMBER 

103STREET AOORESS.P a Au. AAS«. 
290 RIVER ROAD 

04 SIC COOE 03 STREET AOORESS IP a Aw AW A. , 04 SIC COOE 

lOSCITY 
GARFIELD 

06STA' 07 ZIP COOE 

07026 
05 OTY I STATE 07 ZIP COOE 

V. SOURCES OF INFORMATION I I> A.0.. ATMAH. INMNIAWA 

Attachment: A - NJDEP, ECRA FILES 

EPA FORM 2070-13 (741) 
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1 
SEPA POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 11 - ENFORCEMENT INFORMATION 

II ENFORCEMENT INFORMATION N/A 
01 PAST REGULATORY/ENFORCEMENT ACTION C YES Sf NO 

02 DESCWTION OF FEDERAL STATE. LOCAL REGULATORY/ENFORCEMENT ACTION 

K 
I I 

m. SOURCES OF INFORMATION rc»< r f i 

1. IDENTIFICATION 
01 STATE 
NJ 

02 SITE NUMBER 
D0020051A8 
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SAMPLING PLAN ADDENDUM NO. 2 
KALAMA CHEMICAL, INC FACILITY 

GARFIELD, NEW JERSEY 

ECRA CASE NO. 86B73 

September 6, 1991 

Geraghty & Miller, Inc. is submitting this sampling plan to Kalama Chemical, Inc. 

for work to be performed at the Garfield, New Jersey facility. The sampling plan was 

prepared in conformance with Geraghty & Miller's strict quality assurance/quality control 

procedures. If you have any questions or comments concerning this sampling plan, please 

contact one of the individuals listed below. 

Respectfully submitted, 

GERAGHTY & MILLER, INC. 

Christopher J. Motta, C.P.G. 
Senior Scientist/Project Manager 

Joseph Minster, C.P.G. 
Senior Project Advisor/Project Officer 

GERAGHTY & MILLER. INC. 



SAMPLING PLAN ADDENDUM NO. 2 
KALAMA CHEMICAL, INC. FACILITY 

GARFIELD, NEW JERSEY 

ECRA CASE NO. 86B73 

September 1991 

Prepared for 

Kalama Chemical, Inc. 
Seattle, Washington 

Prepared by 

Geraghty & Miller, Inc. 
201 West Passaic Street 

Rochelle Park, New Jersey 07662 
(201) 909-0700 

GERAGHTY & MILLER. INC. 
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SAMPLING PLAN ADDENDUM NO. 2 
KALAMA CHEMICAL, INC. FACILITY 

GARFIELD, NEW JERSEY 

ECRA CASE NO. 86B73 

INTRODUCTION 

In June 1986, Geraghty & Miller, Inc. (Geraghty & Miller) was retained by Kalama 

Chemical, Inc. of Seattle, Washington (Kalama) to conduct an environmental sampling and 

analysis program at the Kalama facility in Garfield, New Jersey. The purpose of the 

program was to evaluate the environmental conditions of the facility in support of the 

requirements under New Jersey's Environmental Cleanup Responsibility Act (ECRA). In 

December 1986, Geraghty & Miller submitted a report on its preliminary investigation of 

soil quality entitled "Preliminary Investigation of Soil Quality Conditions at the Kalama 

Chemical, Inc. Facility in Garfield, New Jersey" (Geraghty & Miller, Inc., 1986). 

Geraghty & Miller prepared a sampling plan as part of the Site Evaluation 

Submission required under ECRA. The plan was prepared in accordance with the Draft 

Sampling Plan Guide for ECRA (June 1986), issued by the NJDEP, Bureau of Industrial 

Site Evaluation (BISE). The plan, entitled "Sampling Plan for Site Evaluation, Kalama 

Chemical, Inc. Facility, Garfield, New Jersey" (Geraghty & Miller, Inc., 1987) was submitted 

to the NJDEP in August 1987. The field work was conducted from September 1987 through 

March 1988. The results of the 1987-1988 Soil and Ground-Water Investigation (ECRA 

Sampling Plan Investigation or 1987-1988 Investigation) are presented in a report entitled 

"ECRA Soil and Ground-Water Investigation at the Kalama Chemical, Inc. Facility, 

Garfield, New Jersey" (Geraghty & Miller, Inc., 1988). That report was submitted to the 
NJDEP in June 1988. 

Based on the results of the ECRA Sampling Plan Investigation, Geraghty & Miller 

concluded that uncertainties remained regarding the nature and extent of contamination. 

GERAGHTY & MILLER. INC. 
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6. Proposed Physicochemical Parameters for Soil and Ground-Water Samples, Sampling 
Plan Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

FIGURES 

1. Site Location Map, Sampling Plan Addendum No. 2, Kalama Chemical, Inc. 
Garfield, New Jersey. 

2. Existing Soil Boring and Monitoring Well Locations, Sampling Plan Addendum No. 
2, Kalama Chemical, Inc., Garfield, New Jersey. 

3. Proposed Soil Boring and Monitoring Well Locations, Sampling Plan Addendum No. 
2, Kalama Chemical, Inc., Garfield, New Jersey. 

4. Proposed Sampling Locations Under Buildings, Sampling Plan Addendum No. 2, 
Kalama Chemical, Inc., Garfield, New Jersey. 

5. Proposed Schedule, Sampling Plan Addendum No. 2, Kalama Chemical, Inc., 
Garfield, New Jersey. 

APPENDICES 

A. Standing Water Sampling Protocol. 

B. Soil Sampling Protocol. 

C. Drilling Protocol. 

D. Ground-Water Sampling Protocol. 

E. Aquifer Pumping Test Protocol. 

F. Health and Safety Plan Addendum. 
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BACKGROUND 

3 

HISTORY OF OPERATIONS 

The information in this section was researched by Kalama. It is based on a review 

of historical records and discussions with long-time employees. 

The first buildings at the Garfield Plant were constructed in 1891 by Fritzche 

Brothers to facilitate chemical manufacturing. The plant has operated continuously since 

that time. Fritzche Brothers sold the plant to Von Heyden Chemical Fabrische around the 

turn of the century. The company name was changed to Von Heyden Chemicals, then to 

Heyden Chemicals, then to Heyden-Newport Corporation. Heyden-Newport Corporation 

was purchased in 1965 by the Tennessee Gas Transmission Company, which later changed 

its name to Tenneco, Inc. Kalama Chemical, Inc. purchased the facility from Tenneco 

Chemicals, Inc., a Tenneco, Inc. subsidiary, in December 1982. 

The oldest existing buildings on the site were constructed about 1900. The most 

recent building construction took place in the late 1970s. Existing buildings are referred to 

by number. Buildings have been demolished, replaced and modified over the years, as have 

underground pipes such as chemical and sanitary sewerage lines, and structures such as 

catch basins and sumps. The plant is served by railroad sidings from the Erie Lackawanna 

Railroad, in the central and northern section of the facility. Historically, 27 underground 

storage tanks (USTs) at various locations throughout the site were used for the storage of 

fuel oil, methanol, toluene and other chemicals. The USTs were removed by Kalama and 

Tenneco from 1987 to 1990. 

Chemicals produced at the Garfield facility are used in pharmaceuticals, cosmetics, 

food packaging and preservatives, synthetic flavorings, printing inks, dyestuffs and other 

products. The plant has been the site of salicylic acid, sodium, potassium and methyl 

salicylate, production since the turn of the century, and of salicylate salts from the 1930s to 

GERAGHTY & MILLER. INC. 
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Therefore, a sampling plan addendum letter, which proposed to address those uncertainties, 

was submitted to the NJDEP in October 1988. 

An Administrative Consent Order (ACO) was executed between Kalama and the 

NJDEP in December 1988. 

Kalama received a letter from the NJDEP on March 10,1989 which required Kalama 

to submit an expanded sampling plan addendum. In response to that letter, Geraghty & 

Miller prepared an expanded sampling plan addendum, which was submitted to the NJDEP 

in April 1989 (Geraghty & Miller, Inc., 1989). Due to some deficiencies in the expanded 

addendum, noted in a letter from NJDEP to Kalama, dated January 8, 1990, Geraghty & 

Miller prepared a revised sampling plan addendum. The addendum, entitled "Revised 

Sampling Plan Addendum, Kalama Chemical, Inc. Facility, Garfield, New Jersey," (Geraghty 

& Miller, Inc., 1990) was submitted to the NJDEP in March 1990. The NJDEP approved 

this sampling plan, with certain conditions, in its January 3,1991 letter to Kalama. Geraghty 

& Miller prepared a revised sampling plan investigation report, which includes the results 

of the earlier investigations, as well as the work detailed in the Revised Sampling Plan 

Addendum with NJDEP conditions. The report, entitled "Revised ECRA Sampling Plan 

Investigation Report, Kalama Chemical, Inc., Facility, Garfield, New Jersey" (Geraghty & 

Miller, Inc., 1991) is submitted with this sampling plan under separate cover. 

Geraghty & Miller has concluded, based on the data collected during all its 

investigations at the Kalama facility, that additional investigative work is required prior to 

developing a feasible and effective cleanup plan. This proposed Sampling Plan Addendum 

No. 2 describes the additional work and defines tasks associated with the work. Upon 

completion of those tasks, Geraghty & Miller will prepare and submit a report to the 

NJDEP. 

GERAGHTY & MILLER. INC. 
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former benzoic acid/benzaldehyde production facility in the southeastern section of the 

facility (immediately west of Building 23) which was constructed by Heyden-Newport in 1960 

and abandoned and dismantled by Kalama in 1984. 

SITE DESCRIPTION 

The Kalama facility is located in the City of Garfield, Bergen County, New Jersey 

(Figure 1). The property owned by Kalama is designated as Block 50.01 Lot 1 and Block 

50.02 Lot 1 on the assessment map for the City of Garfield. Block 50.01 Lot 1 is 

approximately 500 feet by 560 feet (6.4 acres) and is occupied by the manufacturing 

facilities. The area of manufacturing (i.e., Block 50.01 Lot 1) is referred to as the site, 

facility, or plant. 

The second lot, Block 50.02 Lot 1, is approximately 40 feet by 560 feet (0.5 acres) 

and is the location of the river-water pump house and employee parking. River Drive, 

which trends north-south, divides the two lots. 

The Passaic River, the primary regional surface-water body, is 100 feet west of the 

facility. The Passaic River is tidal, flows by the facility in a north to south direction, and is 

the receptor for the local ground-water and storm-water discharge. Mixed residential and 

commercial areas surround the facility on its other three sides. 

Most of the facility is covered by buildings and pavement. Buildings occupy 

approximately 50 percent of the facility; paved areas (primarily asphalt) cover an estimated 

25 percent of the facility. The remaining 25 percent of the surface is unpaved. 

An extensive network of pipes and structures (both active and inactive) is present 

beneath the site surface. The underground pipes can be classified into the following 

categories: 

GERAGHTY & MILLER. INC. 
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the present. Parasepts and methylene disalicylic acid (MDA) have been produced at the 

plant since the 1940s. (Parasepts, sometimes called Parabens, is a registered trademark for 

certain methyl, ethyl, propyl and butyl esters of para-hydroxy benzoic acid). During the 

1930s until 1982, formaldehyde was produced at the plant. Benzoic acid, benzaldehyde and 

sodium benzoate were produced in facility buildings and on diked pad in the southeastern 

section of the facility from 1960 until February 1984. 

During the Second World War, the U.S. government installed equipment at the plant 

for the manufacture of Pentaerythritol, a glycerine substitute. Pentaerythritol production 

continued until 1962. Other historical products and processes include Resorcinol, Jet Lube, 

Fumaric Acid, Pentamids, DDSA, Nuosperse HOH, Nuvis HS, B-Oxynapththoic Acid and 
Naphthalene distillation. 

Toluene was used at the site as a raw material for the production of benzoic acid and 

benzaldehyde in the air oxidation process. Phenol and sodium hydroxide are currently used 

as raw material for the production of salicylic acid in the carboxylation process. Methyl 

salicylate is manufactured by the esterification of salicylic acid and methanol, with sulfuric 

acid used as a catalyst. Formaldehyde was formerly produced by the catalytic oxidation of 

methanol. Benzene was formerly used in the manufacture of Resorcinol. 

Manufacturing operations are conducted in approximately one half of the 39 existing 

buildings at the site (several of which are subdivided into separately numbered structures, 

for example, Buildings 10-P1 through 10-P4). The other buildings are either vacant, idle, 

or they are used for storage, shops or offices. Seven buildings have been dismantled 

(Buildings 2,3,37, 38 and three unnumbered buildings). The dates of construction, current 

use, and, to the extent known, the principal historic use of each separately identified 

structure are presented in Table 1. 

In addition to the numbered buildings, there are and historically have been a variety 

of other above-ground structures and tanks on the site. Of particular significance is the 

GERAGHTY & MILLER. INC. 
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There is one 12-inch diameter sewerage line that carries sanitary waste, process waste k 

and some storm water (via catch basins). That 12-inch line crosses the western facility ® 

boundary adjacent to Outfall 002 described above. The effluent in that sewerage line is • 

monitored in accordance with the PVSC sewer connection permit. " 

There are seven other sewerage lines that cross the facility boundaries. Those lines ™ 

are 4-inch or 6-inch in diameter. Five are active lines that carry sanitary waste only. Two • 

active lines cross the eastern facility boundary. Two inactive sewerage lines cross the 
western facility boundary. • 

There are five potable water lines that cross the facility boundaries. Two of those M 

lines cross the northern boundary and one line crosses each of the other boundaries. All 

five lines are active and are either 8 inches or 12 inches in diameter. I 

The underground structures beneath the site surface can be classified into the I 
following categories: 

o Basements. 

o Elevator shafts. • 

o Pipe tunnels. 

o Catch basins. • 

o Sumps. 

None of the underground structures extends across the facility boundary. m 

Buildings 17,32,32-A/32-B, 33/33-A/33-B, 34, and 36 have basements. Some of the m 

basements are flooded and may extend below the water-table. The basement of Building m 

32-A/32-B is intermittently flooded with water which Kalama sampled and analyzed. The 

analytical results indicate that the water contains concentrations of toluene up to 

approximately 130,000 micrograms per liter (ug/L). • 
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jm o Intake lines that cany cooling water from the Passaic River to the facility, 

to o Outfalls that carry cooling water and storm water from the facility to the 

H Passaic River. 

to o Sewerage lines that connect to the Passaic Valley Sewerage Commissioners 

• (PVSC) system. 

to o Potable water lines that supply the facility with water from the Passaic Valley 

to Water Company (PVWC) and the City of Garfield. 

to There are three active 12-inch or 18-inch diameter river intake lines that cross the 

facility boundaries. River water is pumped (via the pump house) from the Passaic River to 

I the intake lines and is utilized as non-contact cooling water. After use, it is discharged to 

the river via the two outfalls described below. The active lines cross the northwestern and 

to southern facility boundaries. There is one inactive river intake line which is 8 inches in 

diameter and crosses the western facility boundary. I 
There are a total of four outfalls that connect with the Passaic River, two of which 

• are inactive. The two active outfalls are regulated under Kalama's NPDES permit. Those 

outfalls cany non-contact cooling water and some storm water (via catch basins) from the 

| facility, under River Drive, to the Passaic River. Both active outfalls cross the western 

facility boundary. One of the active outfalls, designated as 001, is aligned along the 

jp northern facility boundary. It is 18 inches in diameter and crosses the facility boundary at 

its northwest corner. The other active outfall, designated as 002, is 24 inches in diameter 

to and crosses the western facility boundary approximately 20 feet north of Building 34. 

to There is an inactive 10-inch diameter outfall that crosses the western facility 

boundary approximately 40 feet north of Outfall 002. That outfall was connected to the 

to boiler room of former Building 2 and was deactivated in 1974. There is also an inactive 15-

f < inch diameter outfall that crosses the facility boundary at its southwestern corner. That 

to outfall has been inactive since 1969. 
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analyzed based on the former contents of the USTs. The UST removal to 
program was conducted by Kalama and the prior facility owner, Tenneco. ™ 

o Kalama recovered a light non-aqueous phase liquid from a monitoring well * 
located in the southeastern section of the facility by pumping intermittently • 
during the period of May through November 1988. A sample of the liquid, ™ 
collected prior to recovery, contained approximately 54 percent toluene and M 
41 percent petroleum hydrocarbons. In 1990, a similar liquid was recovered 

from a monitoring well also located in the southeastern section of the facility. M 

o In 1990 and 1991, Kalama reconstructed significant portions of the sewerage I 
lines and associated catch basins. 

o In 1991, as a result of termination of a lease to a third party, Kalama took 

Building 16 through a separate ECRA closure, which included asbestos I 
removal. 

Investigative Work 

Geraghty & Miller has completed the following investigations at the Kalama facility: 

Preliminary Investigation (1986) 

The Preliminary Investigation included the drilling and sampling of five soil borings, a 

8 feet to 12 feet deep. Five soil and one ground-water samples were collected and tested • 
for volatile, and base/neutral and acid extractable organic compounds, total petroleum ^ 
hydrocarbons, total phenolics, benzoic acid, benzaldehyde, formaldehyde, and alcohols. W 

Additional investigation details are included in the report entitled "Preliminary Investigation 

of Soil Quality Conditions at the Kalama Chemical, Inc. Facility in Garfield, New Jersey" ® 
(Geraghty & Miller, Inc., 1986). m 
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Buildings 10-B, 12, 30, 31, 32-B, 33-A, and 36 have elevator shafts. Some elevator 

shafts extend below the water table. Elevator shafts in Buildings 32-B, 33-A and 36 are 
flooded. 

The other underground structures include the following: 

o Pipe tunnel system located in the north-central and eastern sections of the 

facility. 

o Catch basins connected to both the outfalls and sewerage lines described 

above. 

o Sumps located in several facility buildings. 

The plant is presently an operating facility. As pan of the plant operations, tank 

trucks, tractor trailers, and rail cars move around the plant regularly. This, combined with 

the congested ground-surface and underground conditions, complicates and, to a degree, 

limits the environmental investigative efforts. Despite those unfavorable conditions, a 

significant amount of ECRA-related remedial and investigative work has been completed 

at the site during the period of 1986 to 1991, as summarized below. 

SUMMARY OF COMPLETED ECRA-RELATED WORK 

Remedial Work 

The following remedial work has been completed: 

o From September 1987 through February 1990,27 underground storage tanks 

(USTs) were removed, and post-excavation soil samples were collected and 
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o Installed twelve additional monitoring wells, ranging in depth from 12.5 feet 

to 36 feet. 

o Conducted ten rounds of ground-water level measurements. 

o Collected and analyzed ground-water samples from the monitoring wells 

(including wells installed during the previous investigation). Analytical 

parameters included volatile, and base/neutral and acid extractable organic 

compounds including tentatively identified compounds, total petroleum 

hydrocarbons, total phenolics, benzaldehyde, chloride and fecal coliform. 

o Conducted field permeability slug tests in 14 monitoring wells. 

o Conducted aquifer pumping tests in two monitoring wells. 

o Conducted two soil vapor extraction (SVE) pilot tests. 

o Conducted a well search within a 0.5-mile radius of the facility. Geraghty & 

Miller obtained information from the NJDEP Bureau of Water Allocation, 

Bergen County, and the City of Garfield. 

The findings of all ECRA-related investigative work for the Kalama facility are 

discussed in the "Revised ECRA Sampling Plan Investigation Report" which is submitted 

with this sampling plan under separate cover. The conclusions of that report are presented 
below. 
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ECRA Sampling Plan Investigation (1987-1988) 

The ECRA Sampling Plan Investigation included the following work: (1) installation 

of 13 soil borings, 3.5 feet to 22 feet deep; (2) soil sampling and analysis for volatile and 

base/neutral extractable organic compounds, including tentatively identified compounds, 

total petroleum hydrocarbons, total phenolics, benzoic acid, and benzaldehyde; (3) 

installation of seven shallow and two deep monitoring wells, 15 feet to 40 feet deep; (4) 

ground-water sampling and analysis for volatile and base/neutral extractable organic 

compounds, including tentatively identified compounds, total petroleum hydrocarbons, total 

phenolics, benzoic acid, benzaldehyde, and methanol; and (5) measurement of ground-water 

levels. Additional investigation details are included in the report entitled "ECRA Soil and 

Ground-Water Investigation at the Kalama Chemical, Inc. Facility, Garfield, New Jersey" 

(Geraghty & Miller, Inc., 1988). 

Revised ECRA Sampling Plan Investigation (1991) 

The revised ECRA Sampling Plan Investigation included the following tasks: 

o Obtained historical aerial photographs of the facility from 1947, 1973, and 

1982. The photographs were studied to identify any changes in the layout of 

the facility with particular emphasis on the identification of exterior material 

storage areas and stained areas. Certain information on the photographs was 

confirmed by site reconnaissance and comparison to a 1973 site plan. 

o Drilled and sampled 46 soil borings, 0.5 feet to 12 feet deep. Samples from 

soil borings were analyzed for volatile, and base/neutral and acid extractable 

organic compounds including tentatively identified compounds, total 

petroleum hydrocarbons, total phenolics, arsenic, beryllium, cadmium, and 

vanadium, polychlorinated biphenyls, toluene, methanol, hexene, and pH. 
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The geology of the Kalama site is characterized by approximately 25 to 35 feet of 

unconsolidated deposits which are underlain by the Brunswick Formation shales and 

sandstones. The unconsolidated deposits generally include approximately 3 feet to 

8 feet of fill over natural sand, silt, and clay. The lithology of the unconsolidated 

deposits varies significantly, both horizontally and vertically, across the site. 

There is a single water-bearing zone in the unconsolidated deposits. The depth to 

the water table is generally 7 feet to 10 feet below ground surface and increases 

toward the Passaic River where the ground water discharges. There are tidal effects 

on ground water in the unconsolidated deposits within approximately 150 feet of the 

river. The significance of the tidal fluctuations for off-site contaminant migration and 

potential remedial alternatives for the facility is not understood at this time. Tidal 

fluctuations will be monitored further in accordance with the work proposed in the 

"Sampling Plan Addendum No. 2." 

There is some evidence that the apparent water-table mound in the southeastern 

section of the facility is a perched water body. The extent to which the anomalous 

ground-water conditions observed in the southeastern section of the facility impact 

off-site contaminant migration will be investigated further in accordance with the 
"Sampling Plan Addendum No. 2." 

The general direction of ground-water flow is to the west/southwest, toward the 
Passaic River. 

The soil hydraulic conductivity, based on slug tests, ranges from 0.3 feet/day (1.2 x 

10"4 centimeters/second) to 13 feet/day (4.6 x 10'3 centimeters/second) with an 

average of 3 feet/day (1.1 x 10'3 centimeters/second). These values are typical for 

silty and clayey sands, which comprise a significant portion of the soils on the site. 

The overall ground-water flow gradient across the site is approximately 0.01. The 

hydraulic conductivity and ground-water flow gradient may range significantly across 
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CONCLUSIONS OF THE REVISED ECRA SAMPLING PLAN 

INVESTIGATION REPORT 

The following conclusions are presented as they appear in the "Revised ECRA 

Sampling Plan Investigation Report." In some of the conclusions reference is made to this 

sampling plan. 

1. The Kalama facility in Garfield, New Jersey is an active chemical manufacturing 

plant which is approximately 100 years old. Historically, the facility manufactured 

various chemicals, including formaldehyde, benzoic acid, benzaldehyde and salicylic 

acid under several ownerships. Kalama purchased the facility from Tenneco in 

December 1982. 

2. Approximately 50 percent of the 6.4 acre facility is occupied by buildings and 

approximately 25 percent of the facility is covered with pavement, primarily asphalt. 

An extensive network of pipes and structures is present beneath the site surface. As 

part of the plant operations, tank trucks, tractor trailers and rail cars move around 

the facility daily. As such, there are extremely congested surface and underground 

conditions at the facility. These factors complicate the environmental investigative 

efforts. 

3. With the exception of several buildings and the benzoic acid/benzaldehyde 

production facility which no longer exist, the site surface conditions have changed 

little over the past 44 years. 

4. There are no private or public supply wells within a 0.25-mile radius from the 

Kalama site. Additional well search activities are proposed in the "Sampling Plan 

Addendum No. 2." 
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Constituents, including toluene, benzene, total polycyclic aromatic 

hydrocarbons (PAHs), and total PHCs exceed the NJDEP-ECRA guidance 

levels by a significant margin at several soil sampling locations. 

Toluene was detected in soil at concentrations up to 20,000 mg/kg. 

Benzene was detected in soil at concentrations up to 80 mg/kg. 

Total PAHs were detected in soil at concentrations up to 71 mg/kg. 

Total PHCs were detected in soil at concentrations up to 4,670 mg/kg. 

The southeastern section of the facility, which includes the locations of the 

former toluene USTs and former production facilities that used benzene and 

toluene, is an area of concern because of the high concentrations of toluene, 

benzene and PAHs in soil. The major portion of this area of concern extends 

250 feet south of the location of the former toluene USTs. Sources other 

than the former USTs, such as spills and leaks, probably contributed to the 

toluene contamination in soil. 

Total PHCs were detected at high concentrations throughout the facility and 

therefore are constituents of concern in soil. 

Polychlorinated biphenyls (PCBs) and metals are not constituents of concern 

at the facility. 

Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

may not have been detected due to sample dilution and associated elevated 

detection limits. 
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the site. Geraghty & Miller did not calculate ground-water flow velocities because 

of the high inhomogeneity of the unconsolidated deposits, the potential presence of 

preferential pathways, and tidal influences. Those conditions tend to render ground

water flow velocities unreliable for predicting ground-water time of travel. 

10. The pumping tests indicate that the water-bearing zone yields variable and relatively 

low volumes of water to wells (0.5 gallons per minute and 3 gallons per minute). 

The results of the pumping tests are inconclusive. An additional pumping test will 

be conducted in accordance with the work proposed in the "Sampling Plan 

Addendum No. 2." 

11. The results of the post-excavation soil sampling and analysis program indicate the 

following: 

o The locations of the former methanol, methyl isobutyl ketone and hexene 

USTs are not areas of concern. 

o The former toluene, fuel oil and gasoline USTs appear to have been sources 

of soil contamination. Toluene was detected in post-excavation soil samples 

at concentrations up to 805 milligrams/kilogram (mg/kg). Total petroleum 

hydrocarbons (PHCs) were detected in concentrations up to 24,000 mg/kg. 

The locations of the former toluene, fuel oil and gasoline USTs are areas of 

concern. 

o The UST excavations were partially backfilled with the excavated soils. Soil 

contamination associated with the former toluene, fuel oil and gasoline USTs 

will be addressed in the cleanup plan. 

12. The results of the soil boring sampling and analysis program indicate the following: 

GERAGHTY & MILLER. INC. 



17 

facility. Additional off-site and downgradient monitoring wells will be 

installed as part of the work proposed in the "Sampling Plan Addendum No. 
2." 

Benzene is present in ground water in the southern half of the facility at a 

maximum concentration of 3,500 ug/L. The area of benzene contamination 

in ground water extends to, and probably crosses, the southern and western 

facility boundaries. The source(s) of benzene contamination presently is not 

known but will be investigated as part of the work proposed in the "Sampling 

Plan Addendum No. 2." 

TCE and other chlorinated organic compounds are present in ground water 

at various locations across the facility. TCE was detected onsite in ground 

water at concentrations up to 2,700 ug/L in the southeastern section of the 

facility. TCE was detected "upgradient" in an off-site monitoring well at a 

concentration of 260 ug/L. The apparent water-table mound in the 

southeastern section of the facility could be responsible for this apparent 

upgradient and off-site contaminant migration. TCE was detected 

downgradients/offsite at a concentration of 18 ug/L. The source(s) of TCE 

and the chlorinated organic compound contamination presently is not known 

but will be investigated as part of the work proposed in the "Sampling Plan 
Addendum No. 2." 

Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratoiy analysis. Other constituents potentially present 

may not have been detected due to sample dilution and associated elevated 
detection limits. 

Significant levels (up to 599,785 ug/L) of TTD compounds occur in ground 
water. 
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o Significant levels (up to 15,150 mg/kg) of tentatively identified (TED) 

compounds occur in soil. 

o Additional soil sampling is proposed in the "Sampling Plan Addendum No. 2." 

o The need for, and extent of, soil remediation will be addressed in the cleanup 

plan. 

The results of the ground-water sampling and analysis program indicate the 

following: 

o Toluene, phenol, benzene, and trichloroethane (TCE) are constituents of 

concern in ground water. 

o Toluene is present in ground water throughout the facility. Toluene 

concentrations up to 110,000 micrograms/liter were detected in ground-water 

samples from the southern half of the facility. The toluene area of concern 

for soil appears to be one of the source areas for toluene in ground water. 

Other potential sources of toluene contamination will be investigated as part 

of the work proposed in the "Sampling Plan Addendum No. 2." 

o Phenol is present in ground water throughout the facility. Phenol 

concentrations up to 930,000 ug/L were detected in samples from monitoring 

wells along the northern facility boundary. Concentrations of phenol up to 

120,000 ug/L were detected in the southern half of the facility. The source(s) 

of phenol contamination presently is not known but will be investigated as 

part of the work proposed in the "Sampling Plan Addendum No. 2." 

o The areas of toluene and phenol contamination in ground water extend to, 

and probably cross, the northern, southern and western boundaries of the 
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water elevations and quality both upgradient and downgradient from the site; and the 

hydraulic characteristics of the overburden aquifer. 

A related and critical objective of the additional work is to develop a better 

understanding of the effects of areas of concern on surface and subsurface conditions. 

Achieving that objective will require an effort focused particularly on former and current 

manufacturing facilities and subsurface structures as potential sources and pathways of 

contamination on and off the site. 

Fourteen tasks, including report preparation, are proposed as part of the additional 

work. To the extent that tasks/work directed to the exploration of a particular constituent 

area, or condition of concern are redundant or duplicative of investigation of other 

constituents, areas, or conditions of concern, the tasks/work have been integrated to 

minimize duplication and maximize efficiency. In some situations, particularly with regard 

to the investigation of areas of concern, the ongoing development of information may 

suggest additional tasks or expansion of existing tasks, such as further soil or ground-water 

sampling, which will be proposed as necessary. 

CONSTITUENTS OF CONCERN 

Ground Water 

Toluene, phenol, benzene, and trichloroethylene (TCE) (also other chlorinated 

organic compounds such as vinyl chloride) have been identified as constituents of concern 

in the ground water beneath the facility and the surrounding area. Additional investigation 

is required to better define the extent, source, and mechanisms of transport of those 

constituents in the ground water. The investigative work will include the placement of 

additional ground-water monitoring wells both onsite and offsite and additional rounds of 

water-level measurements in monitoring wells, well points, and piezometers. It will also 

include an investigation of underground utilities (both those currently in use and those that 
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o The need for, and extent of, ground-water remediation will be addressed in 
the cleanup plan. 

14. The presence of non-aqueous phase liquids will continue to be monitored in 

accordance with the work proposed in the "Sampling Plan Addendum No. 2." 

15. A dense, non-aqueous phase liquid, which probably contains TCE, was detected at 

the bottom of one monitoring well located in the southeastern corner of the facility. 

The presence, nature, extent, and source of this non-aqueous phase liquid will be 

investigated further in accordance with work proposed in the "Sampling Plan 
Addendum No. 2." 

16. A feasible and effective cleanup plan can only be developed after completion of 

additional investigative work. Geraghty & Miller recommends that the work 

proposed in the "Sampling Plan Addendum No. 2" be implemented. 

ADDITIONAL WORK 

PURPOSE 

Additional investigative work is required at the site in order to better understand 

both surface and subsurface conditions, with particular emphasis on constituents of concern 

and on the hydrogeology of the site and surrounding area. The additional work is necessary 

to identify potential sources of contamination to design a feasible and effective cleanup plan 

that will eliminate, reduce, or control the contamination. 

The principal objective of the additional investigation is to better define the extent, 

source, and persistence of specific compounds detected in the soil and ground water. 

Achieving that objective will require an understanding of the potential impact of 

underground utilities on ground-water flow and contaminant source and migration; ground-
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Two general areas of concern have been identified as potential receptors of ground
water contamination. Those areas include the following: 

o The offsite upgradient area. 

o The offsite downgradient area. 

CONDITIONS OF CONCERN 

In addition to the constituents and areas of concern identified above, several 

conditions of concern that warrant investigation have been identified on the site. They are 

presented in Tables 2 and 3. Geraghty & Miller proposes to investigate the conditions of 

concern which will include, among other tasks, an underground utility survey, an 

investigation of building interiors for the presence of potential contamination and an 
asbestos inspection. 

POTENTIAL CONSTITUENTS OF CONCERN 

Also proposed is an evaluation of tentatively identified (HD) compounds in the soil 

and ground water, in order to identify groupings of constituents whose presence might have 

an effect on the design and performance of remedial measures. Methanol, formaldehyde 

benzoic acid, and benzaldehyde, which are also potential constituents of concern, will be 

investigated as part of the soil and ground-water sampling and analysis plan 

SAMPLING PLAN 

Geraghty & Miller proposes to conduct 14 additional investigative tasks for this 

sampling plan including soil and ground-water sampling. Each task is presented and 

discussed below. The constituents, areas, and condition of concern addressed by each soil 

and ground-water sampling location is presented in Table 2. A summary of investigative 
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have been abandoned or modified during the history of the facility) and their potential 

impact on ground-water flow and contaminant migration. The investigation will focus as 

well on the sources and quality of water in the basements and elevator shafts of existing 

buildings, on evaluating the nature, extent and persistence of light and dense non-aqueous 

phase liquids in Monitoring Wells MW-7 and MW-5, and on continued NAPL monitoring 

of all wells. 

Soil 

Toluene, benzene, polycyclic aromatic hydrocarbons (PAHs) and petroleum 

hydrocarbons (PHCs) have been identified as constituents of concern in the soils on the site. 

Additional investigation will be required to better define the extent and source of these 

constituents in the soils. This investigation will entail the drilling of additional soil borings 

at several locations throughout the site, including beneath and adjacent to certain buildings, 

and underground structures and pipes. It will also entail an investigation of underground 

utilities and their potential impact on soil contamination. 

AREAS OF CONCERN 

Several areas of concern have been identified as potential sources of soil and ground

water contamination. Those areas include the following: 

o The location of the former and current salicylic acid production facilities in 

the northeastern section of the plant. 

o The location of the former benzoic acid/benzaldehyde production facility in 

the southeastern section of the plant. 

o The former Resorcinol production facility (destroyed by explosion in 1951) 

located in the southeastern section of the plant. 
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TASK 2: INSPECT SUMPS AND CATCH BASINS 

Sumps are located inside several facility buildings. Catch basins are located inside 

and outside facility buildings and they are connected to both outfalls and sewerage lines. 

Sumps and catch basins will be inspected to determine their status (i.e., active or inactive), 

size, and overall condition. Sumps and catch basins that require repair or decommissioning 

will be identified and addressed on an interim basis or at a later date during implementation 
of the cleanup plan. 

TASK 3: REMOVE AND SAMPLE WATER FROM BASEMENTS AND ELEVATOR 

SHAFTS 

The basements of Buildings 17 and 32-A/B and the elevator shafts in Buildings 32-B, 

33-A, and 36 presently are flooded with water. The source of the water and its quality 

remain unknown. Therefore, the objective of this task is to determine the volume, source 

and quality of the flooding water in the basements and elevator shafts. The following scope 

of work will be performed to meet that objective: 

o Estimate the volume of water in the basements and elevator shafts, and 

evaluate the logistics of pumping. Field test the water for pH and monitor 

vapors with an organic vapor meter as the water is agitated. 

o Collect one water sample from each of the flooded basements and/or elevator 

shafts and analyze it for targeted compound list (TCL) volatile organic 

compounds (VOCs), TCL base/neutral acid extractable organic compounds 

(BNAs) (including benzaldehyde and benzoic acid), formaldehyde and 

methanol. 
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tasks, including the constituents, areas, and conditions of concern addressed by each task, 
is presented in Table 3. 

TASK 1: CONDUCT UNDERGROUND UTILITY SURVEY 

An extensive network of pipes and structures is present beneath the site surface. 

Fifteen known underground pipes, 6 inches to 24 inches in diameter, cross the western 

(downgradient) facility boundary, of which 5 lines were discontinued in the past and 10 lines 

are presently operational. Some of those pipes might have been place on and/or backfilled 

with crushed stone or gravel, and might act as preferential pathways for ground-water flow 
and associated contaminant migration. 

Underground utilities have not been investigated adequately yet. A description of 

known pipes, based on a preliminary underground utility survey, is provided in the "Revised 

ECRA Sampling Plan Investigation Report" (Geraghty & Miller, Inc., 1991) which is 

submitted with this sampling plan under separate cover. Underground structures include 

sumps, catch basins, and pipe tunnels. A survey of underground utility pipes and structures 

at the Kalama facility, including the off-site environs, will be conducted with the objective 

of evaluating their potential impact on ground-water flow and contaminant migration. 

Appropriate Kalama files will be reviewed, long-time employees will be interviewed 

and local authorities, such as the Passaic Valley Water Company (PVWC), Passaic Valley 

Sewerage Commissioners (PVSC), and the City of Garfield, will be contacted for 

information. Field observations will be made by walking the facility and environs to identify 

surficial evidence, such as manholes and shut-off valves associated with the underground 
utilities. 
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Exterior and interior soil borings will be sampled using standard split-spoon sampling 

protocol as described in Appendix B, "Soil Sampling Protocol." It is planned to collect one 

sample from each soil boring from above the water table. The vertical interval to be 

sampled will be determined in the field based on the conditions encountered during 
drilling/sampling. 

Soil borings drilled during the conduct of this task that are not converted into 

monitoring well boreholes will be tremie-grouted in accordance with the protocol described 

in Appendix C, Drilling Protocol." Drilling will be performed by Environmental Drilling, 

Inc., of West Creek, New Jersey (EDI). Chemical analyses will be performed by Envirotech 

Research, Inc., of Edison, New Jersey (ERI). 

TASKS: SAMPLE GROUND WATER 

The objective of this task is to better define the extent of constituents of concern in 
ground water both on and off the site. 

Snbtask 5A; Install Wellpoints and Additional Monitoring Wells 

Fourteen monitoring wells and 8 wellpoints will be installed at the locations identified 

on Figures 3 and 4. Existing monitoring well locations are shown on Figure 2. The 

monitoring wells will be constructed of 4-inch diameter PVC with either 10-slot or 20-slot 

screens. The length of the screen will be determined in the field based on the conditions 

encountered during drilling. Ten-foot screens are preferable and they will be used where 

possible. The monitoring wells will be installed and developed by EDI in accordance with 

the installation protocol presented in Appendix C, "Drilling Protocol." 

The condition and size of the facility buildings are not conducive for the standard 

installation of ground-water monitoring wells. Therefore, Geraghty & Miller proposes to 

install wellpoints to facilitate ground-water sampling. The wellpoints will be driven in the 
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o Pump the water into tank trucks and locate the water entry point(s), if any. 

If the inflow of water is prohibitively high, the pumping will be suspended 

pending further evaluation. 

o Selectively sample and analyze any detected seeps. The parameters to be 

analyzed for will be determined based on the color, odor, pH, and viscosity 
of the seep. 

o Document the volume and appearance of the removed water. 

o Monitor any reappearances of water and/or changes in water levels in the 

basements and elevator shafts after precipitation events. 

Sampling protocol for water in basements and elevator shafts is presented in Appendix A, 

"Standing Water Sampling Protocol." 

TASK 4: SAMPLE SOIL 

The main objectives of this task are to better define the extent of ground-water 

constituents of concern in soil, and, if possible, identify the sources and pathways of those 

constituents of concern. An additional objective of this task is to assess further the overall 

environmental quality of soil. 

A total of 10 exterior soil borings and 14 interior soil boring will be drilled at the 

locations identified on Figures 3 and 4. Former soil boring locations are shown on Figure 

2. The proposed soil sampling and analysis program (including rationale) is presented in 

Table 4. Physicochemical parameters for soil samples are presented in Table 6. The 

constituents, areas, and conditions of concern addressed by each soil sampling location are 

identified in Table 2. 
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TASK 6: INVESTIGATE WATER-TABLE ELEVATIONS 

The objectives of this task are to: (1) monitor the fluctuations of the water table at 

the site, including tidal fluctuations and (2) determine whether the apparent water-table 

mound in the southeastern section of the facility is pan of the unconsolidated aquifer or is 

a perched water body. To meet those objectives, the following subtasks will be conducted: 

Subtask 6A; Measure Water Levels 

At minimum of 10 synoptic rounds of water-level measurements will be conducted 

in all monitoring wells, piezometers and wellpoints. Two rounds will coincide with the 

ground-water sampling events proposed under Task 5 above. The water level in the Passaic 

River will also be measured. The collected ground-water elevation data will be tabulated 

and used to prepare ground-water contour maps. 

Subtask 6B; Evaluate Tidal Effects 

Selected monitoring wells, wellpoints and piezometers will be monitored to evaluate 

tidal induced water table fluctuations. A minimum of two complete tidal cycles will be 

monitored for their effect on water table elevations. The water level elevation in the 

Passaic River will also be measured and compared to the water table elevations in the 

monitoring wells, wellpoints and piezometers. 

Subtask 6C; Investigate the Annarent Water-Tahle MnrniH 

Some monitoring wells in the southeastern section of the facility, in particular 

Monitoring Well MW-4, evidence the existence of an apparent water-table mound. The 

mound may be directly connected to the overburden aquifer or it could be a perched water 

body. If it is directly connected to the aquifer, then its impact on the direction of ground

water flow could be of concern. However, if it is a perched water body that is not directly 
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boreholes created in the floor during soil sampling. The screened length of the wellpoint 

will be driven to the desired depth below the floor. The weUpoint riser pipe will extend 

across and stickup above the floor. The annular space between the riser pipe and floor will 

be grouted and a protective casing will be installed. The wellpoint installation protocol, 

including development protocol, are presented in Appendix C. 

Subtask SB; Sample Monitoring Wells. Wellnnints. and Pieznmpferg 

Two additional rounds of ground-water sampling will be conducted in all monitoring 

wells to provide data necessary for designing a feasible and effective cleanup plan. The 

second sampling round will be conducted three months after the first round. The results of 

this sampling will also assist in better understanding the isolated instances in which a light, 

non-aqueous phase liquid (toluene and PHCs) was found in Monitoring Wells MW-7 and 

MW-5, and a dense, non-aqueous phase liquid (suspected TCE) was found in Monitoring 
Well MW-5. 

The fourteen newly installed and 21 existing monitoring wells, and the 8 wellpoints 

identified on Figures 3 and 4, and the two existing piezometers located adjacent to 

Monitoring Well MW-4 will be sampled. The proposed well installation and ground-water 

sampling and analysis programs (including the rationale) are presented in Table 5. 

Physicochemical parameters for ground-water samples are presented in Table 6. The 

constituents, areas, and conditions of concern addressed by each ground-water sampling 
location are identified in Table 2. 

The existing monitoring wells and piezometers will be redeveloped 2 weeks prior to 

the first round of sampling. The monitoring wells, wellpoints and piezometers will be 

purged and sampled using standard ground-water sampling techniques. Samples will be 

collected from all monitoring wells, wellpoints, and piezometers, in accordance with the 

protocols presented in Appendix D, "Ground-Water Sampling Protocol." 
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TASK 7: MONITOR FOR NAPL 

The main objective of this task is to detect the presence of any dense, non-aqueous 

phase liquid (NAPL) in Monitoring Well MW-5 (suspected TCE), and light NAPL in 

Monitoring Wells MW-7 and MW-5 (toluene and PHCs). An additional objective of this 

task is to check for the presence of NAPL in other monitoring wells. To achieve those 

objectives, the water in each of the monitoring wells will be sounded with an oil-water 

interface probe during the water-level measurement events proposed in Subtask 6A. If a 

NAPL is detected, it will be sampled and analyzed for TCL VOCs plus 15 TTD compounds, 

TCL BNAs (including benzaldehyde and benzoic acid) plus 25 TID compounds. 

TASK 8: CONDUCT AQUIFER PUMPING TEST 

As described in the "Revised ECRA Sampling Plan Investigation Report", the aquifer 

pumping test results indicate that the aquifer yields variable and relatively low volume of 

water to wells: 0.5 gallon per minute (gpm) at Monitoring Well MW-3D and 3 gpm at 

Monitoring Well MW-10. Because Monitoring Well MW-10 was pumped at a drawdown 

of approximately 3 feet out of available 10 feet, the maximum yield of Monitoring Well 

MW-10 is likely to be greater than 3 gpm, probably between 5 gpm to 8 gpm. The results 

of the pumping tests regarding the overburden aquifer characteristics are inconclusive, 

primarily because the aquifer was not stressed sufficiently and the distances to the 

observation wells were too great. 

The objective of this task is to conduct an aquifer pumping test in Monitoring Well 

MW-10 under improved conditions, which will include running a 6-hour test and pumping 

at a higher rate, and measuring the drawdown in two additional piezometers (observation 

wells) to be installed 10 feet and 30 feet from Monitoring Well MW-10. The piezometers 

will be 3-inch diameter PVC wells with screens from approximately 3 feet to 23 feet bgs. 

They will be drilled, installed and developed in accordance with the protocols presented in 
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connected to the aquifer, then its impact on the direction of ground-water flow could be 

insignificant. Identification of this apparent mound will help define the hydraulically 

upgradient and downgradient locations in and around the southeastern section of the site, 

and thus determine the local direction of potential migration of contaminants in the ground 

water. 

The objective of this subtask, therefore, is to determine whether this mound is part 

of the aquifer or is a perched water body. The following scope of work has been designed 

to meet this objective: 

o Survey the top of recently installed piezometers, PZ-4S and PZ-4D, for 

vertical control. Piezometers PZ-4S and PZ-4D were installed in June 1991 

to accelerate the resolution of the water-table mound issue. The preliminary 

measurements indicate that the water level in the shallow well is 

approximately 4 feet higher than in the deeper well. A 25 foot thick clay 

layer occurs between the screened intervals of the piezometers at a depth 

range of 8.5 feet to 11 feet below ground surface. 

o Continuously measure the water levels in Monitoring Well MW-4, and 

Piezometers PZ-4S, and PZ-4D for a minimum of 4 days with an electronic 

data logger and transducers. 

o Collect and analyze water samples from Monitoring Well MW-4, and 

Piezometers PZ-4S and PZ-4D (as part of the monitoring well sampling effort 

proposed in Task 4). 

The possible causes of the apparent water-table mound will be investigated concurrently 

with the conduct of the underground utility survey proposed in Task 1. 
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o Inspect building interiors. The facility buildings will be inspected for 

stains, chemical residues or other indications of potential 

contamination. Based on this inspection, conditions of potential 

concern and associated constituents of concern within the facility 

buildings will be identified. 

o Collect samples. Chip and wipe samples, as appropriate, will be 

collected to assess the conditions of concern identified during the 

inspection of building interiors. 

o Analyze samples. The chip and wipe samples will be analyzed for the 

constituents of concern identified during the file review and building 

inspection. 

Based on the analytical results, conditions of concern in the facility buildings, if any, will be 

identified and remediation, if necessary, will be proposed at a later date in the cleanup plan. 

TASK 12: INSPECT FOR ASBESTOS 

The objective of this task is to identify the location, form and quantity of asbestos-

containing material (ACM) associated with buildings, pipes, tanks and other facility 

structures. ACM typically is found in three forms: (1) surfacing material that is sprayed or 

troweled on ceilings and walls; (2) insulation that is wrapped around pipes, ducts, boilers, 

and tanks; and (3) miscellaneous materials such as ceiling tiles, floor tiles, wall boards and 
exterior siding. 

Kalama will contract this work to a specialized asbestos contractor certified in the 

State of New Jersey. Geraghty & Miller anticipates that this subtask will consist of the 

following work: 
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Appendix C, "Drilling Protocol." The aquifer pumping test will be performed in accordance 

with protocol presented in Appendix E, "Aquifer Pumping Test Protocol." 

TASK 9: EVALUATE SVE PILOT TEST DATA 

On June 11,1991, Geraghty & Miller conducted two soil vapor extraction (SVE) pilot 

tests. The objective of conducting the tests was to determine the feasibility and potential 

of SVE for removing contaminants from the unsaturated (vadose) zone. The results of the 

SVE test will be presented and evaluated in the report proposed as Task 14. 

TASK 10: EVALUATE TID COMPOUNDS 

Tentatively identified TID compounds detected during the past investigations, 

together with the TID compounds that will be identified during the proposed sampling and 

analysis described in previous tasks will be evaluated. The objectives of this task are to 

define the classes of compounds and evaluate their potential effect on remedial options for 
the facility. 

TASK 11: INSPECT BUILDING INTERIORS 

The objective of this task is to assess the nature, extent, and source of potential 

contamination in facility buildings. To meet this objective, Geraghty & Miller will inspect 

the building interiors, identify conditions of concern and collect samples for laboratory 

analysis, as appropriate. This subtask will consist of the following work: 

° Review appropriate Kalama files and confer with long-time employees. 

Manufacturing operations and associated constituents of concern that 

potentially could have impacted the building interiors will be 

identified. 
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o Review appropriate Kalama files and confer with long-time employees, 

o Inspect facility, 

o Collect samples, 

o Analyze samples. 

Based on the results of the asbestos inspection, the location, form and quantity of ACM will 

be identified. The need for repair and/or replacement of ACM will be determined and 

remedial action, if necessary, will be addressed on an interim basis or at a later date during 

implementation of the cleanup plan. 

TASK 13: ASSESS LABORATORY DATA 

The laboratory data assessment will consist of a technical review of the analytical 

data packages submitted by ERI. Emphasis will be placed on the following sample and 

laboratory method performance elements: 

Adherence to holding times. 

GC/MS tuning. 

Calibration. 

Field, trip and laboratory blank contamination. 

Sample reporting and limits of quantitation. 

Surrogate recovery. 

Matrix precision and accuracy. 

Field replicate precision. 

Tentatively identified compounds. 

The evaluation will be based on New Jersey Department of Environmental Protection 

(NJDEP) Division of Hazardous Site Mitigation (DHSM) Standard Operating Procedures 

(SOP) Bureau of Environmental Measurements and Quality Assurance (BEMQA) 5.A.3 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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Guidelines for Data Validation (NJDEP, 1990). The objective of the laboratory data 

assessment is to determine the overall data quality and usability. 

TASK 14: PREPARE REPORT 

Geraghty & Miller will prepare and submit a report that presents the findings, 

conclusions, and recommendations. The report format will be similar to that of the "Revised 

ECRA Sampling Plan Investigation Report" submitted with this sampling plan under 

separate cover. 

SCHEDULE 

The tasks proposed in this sampling plan will be implemented in accordance with the 

schedule presented on Figure 5. The schedule will begin upon NJDEP approval of this 

sampling plan. 

HEALTH AND SAFETY 

A site-specific Health and Safety Plan (HASP) Addendum is presented in Appendix 

F. The HASP was submitted to the NJDEP in the "Revised Sampling Plan Addendum" 

(Geraghty & Miller, Inc., 1990). The requirements of the HASP and HASP Addendum will 

be followed during the conduct of certain field investigation activities. 

QUALITY ASSURANCE PLAN 

The appendices contain field protocol and the laboratory quality assurance manual 

(Appendix G) for the activities described in this sampling plan. Protocol for this 

investigation will be consistent with the guidance provided in the NJDEP Field Sampling 

Procedures Manual, February 1988, the protocol previously submitted to and approved by 
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the NJDEP in the Revised Sampling Plan Addendum (Geraghty & Miller, Inc., 1990), and 

the protocol describe in the appendices for this sampling plan. 

#NJ03602/062491SP.AD2 
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Table 2. Summary of Concerns and Proposed Investigative Work, Sampling Flan Addendum No. 2. 
Kalnnw Chemical Inc., Garfield, New Jersey. 

Constituents of Concern 

Sampling 
Location 
B—47 
B—4$ 
B—49 
B—50 
B—51 
B—52 
B—53 
B—54 
B—55 
B—56 

SB—1 
SB—2 
SB—3 
SB—4 
SB—5 
SB—6 
SB—7 
SB—8 
SB—9 
SB—10 
SB—11 
SB—12 
SB—13 
SB—14 

MW-16D 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-25 
MW-26 
MW-27 
MW-28 
MW-29 
MW-30 
MW-31 

WP-1 
WP-2 
WP-3 
WP-4 
WP-5 
WP-6 
WP-7 
WP-8 

Ground Water 

Toluene Phenol Benzene TCE (11 
SoU 

Toluene Benzene PAHs 
Total 
PHCs 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 

x 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 
X 

X 

X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 

X 
X 
X 

X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

TCE 
PAHs 
PHCs 
NAPL 
TID 
x 
(1) 
(2) 
B—47 
SB—1 
MW-19 
WP-1 

Trichloroethene. 
Polycyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non—Aqueous Phase Liquid. 
Tentatively Identified. 

i AA- • ,,, . - - * area, or condition of concern. 
inaaditon to TCE, other chlorinated organic compounds such as vinyl chloride are of concern. 
The item of concern will be addressed under the investigative tasks proposed in Table 3. 
Exterior soil boring number. 
Interim* soil boring number. 
Monitoring well number. 
Wellpoim number (well points are proposed to be installed inside facility buildings). 

IA CAll nn/f n.Mim J _ I • ... ® * Summaries of the soil and ground-water sampling and analysis programs are presented in Tables 4 and 5, respectively. 
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Table 2. Summary of Concerns and Proposed Investigative Work. Sampling Plan Addendu m No. 2. Kalama Chemical. Inc.. Gi 
New Jersey. 

Sampling 
Location 
B—47 

Benzoic Acid/ 
Benzaldehyde 

Production Facility (toluenel 

Areas of Concern 
Resorcinol 
Production 

Facility (benzene 1 

Salicylic Acid 
Production 

Facility (phenol) 
Off-Site Off-Site 

Upgradient Down gradient 

B-48 
B—49 
B—50 
B—51 
B—52 
B—53 
B—54 
B—55 
B—56 

SB—1 
SB—2 
SB—3 
SB-4 
SB—5 
SB—6 
SB-7 
SB-8 
SB-9 
SB—10 
SB—11 
SB-12 
SB—13 
SB-14 

MW-16D 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-25 
MW-26 
MW-27 
MW-28 
MW-29 
MW-30 
MW-31 

WP-1 
WP-2 
WP-3 
WP-4 
WP-5 
WP—6 
WP-7 
WP—8 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

TCE 
PAHs 
PHCs 
NAPL 
TID 
x 
(1) 
(2) 
B—47 
SB-1 
MW-19 
WP-1 
Summaries of the 

Trichloroethene. 
Polycyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non-Aqueous Phase Liquid. 
Tentatively Identified. 
Sampling location has been proposed to address the indicated constituent, area, or condition of concern. 
In addition to TCE, other chlorinated organic compounds such as vinyl chloride are of concern. 
The item of concern will be addressed under the investigative tasks proposed in Table 3. 
Exterior soil boring number. 
Interior soil boring number. 
Monitoring well number. 
Wellpoint number (well points are proposed to be installed inside facility buildings), 

soil and ground-water sampling and analysis programs are presented in Tables 4 and 5, respectively. 
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Table 2. ^mmryof Concerns and Proposed Investigative Work. Sampling Plan Addendum No. 2. Kalama Chemical. Inc.. Garfield. 

Conditions of Concern 
Ground- wiS uidS= " Basements/ 

Sampling Water Table ground Catch Pipe Elevator 
^i'0" 322 Mound Pipes Basins Sumps Tunnel fll Shafts NAPL Asheum 
°-47 — — x x -- — rz — • 
B"« —  —  X X  
B"49 — xx 
B-50 — xx — — — __ :: 
8-51 —  —  x x  —  —  

52 — — x x — — 
B—53 — — x x — — 
B—54 — — x x — — 
B—55 — — x x — — 
B-56 — — xx — — __ __ :: 

SB-l — __ __ — 
SB—2 — — __ — x — x 
SB—3 — — _ 
SB—4 — — _ * 
SB—5 — — r _Z * 
SB-6 — _ x 

SB—7 — xx — _*_ 
SB—8 — — xx-
SB"9 — — XX — — :: :: 
SB—10 — xx 
SB—11 — — xx-
sb—12 — xx — :: :~ 
SB—13 — XX 
SB—14 x — x — 
MW-16D x x xx 
MW-19 x — xx — "" "" X 

MW-20 x — xx _I "" * 
MW"21 * — x x — — x 

MW-22 x — x . x — 
MW-23 x -- xx- " — x — 
MW-24 x — x x "~ X 

ww-25 * — :: :: * 

MW—26 x — x x — — __ * 
MW-27 x — x x — — __ X 

MW—28 x — xx— x — 
MW-29 x — x x — :: x 

MW"30 * — x x — — __ i 
MW-31 * — * x — — __ x :: 
wp-l x ______ 
WP-2 x — * ~ X x 

WP-3 * ______ * ~ X x — 
WP-4 x ______ * "I X x 

WP-5 x — x x — " X x — 
WP-« x — x x — I" "* X 

wp-? * ~ x x — :: x 
WP-8 x __ x 
^— — 
TCE Trichloroethene. ' ' 
PAHs Polvcyclic Aromatic Hydrocarbons. 
PHCs Petroleum Hydrocarbons. 
NAPL Non-Aqueous Phase Liquid. 
TID Tentatively Identified. 

m 10 addreSS the indicatcd constituent-« condition of concern, 
ov In addition to TCE, other chlorinated organic compounds such as vinyl chloride are of concern. 
' ._ i,he ltem of concern will be addressed under the investigative tasks proposed in Table 3 

B—47 Exterior soil boring number. 
SB-l Interior soil boring number. 
MW-19 Monitoring well number. 
WP-i Wellpoint number (well points are proposed to be instaUed inside facility buildings), 

ummanes of the soil and ground-water sampling and analysis programs are presented in Tables 4 and 5, respectively. 

Building 
(2) Interiors (2) 
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Tabt 2' Q>nCernS 8nd Pr°P0Sed InWSUga,1Ve Work- Han Addendum No. 2. Kalama ChamcaL Inc., Garfield. 

Potential Constituents of Concern 

Sampling 
Location 
B—47 

Methanol Formaldehyde 
Benzoic 

Acid Benzaldehyde 
TID 

B-48 
B—49 
B—50 
B—51 
B—52 
B—53 
B—54 
B-55 
B—56 

SB—1 
SB—2 
SB—3 
SB—4 
SB—5 
SB—6 
SB—7 
SB—8 
SB—9 
SB—10 
SB-11 
SB—12 
SB-13 
SB—14 

MW-16D 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-25 
MW-26 
MW-27 
MW-28 
MW-29 
MW-30 
MW-31 

WP-1 
WP-2 
WP-3 
WP-4 
WP-5 
WP—6 
WP-7 
WP—8 

x 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 

X 

X 

X 
X 

X 
X 
X TCE 

PAHs 
PHCs 
NAPL 
TID 
X 

(1) 
(2) 
B—47 
SB—1 
MW-19 
WP-1 

Trichloroethene. 
Polycyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non-Aqueous Phase Liquid. 
Tentatively Identified. 

fnTdS^TCFhai,hfcr°Mr°POSed,10 addreSS the indlcated eon»itu««. coition of concern, 
n addition to TCE, other chlorinated organic compounds such as vinyl chloride are of concern. 
rhe item of concern will be addressed under the investigative tasks proposed in Table 3 
Exterior soil boring number. 
Interior soil boring number. 
Monitoring well number. 

JVellpoint number (well points are proposed to be installed inside facility buildings). c„mm,ri»c „f ,1. TTT 7 ^ ** proposed to be installed inside facility buildings). 
Summaries of the soil and ground-water sampling and analysis programs are presented in Tables 4 and 5, respectively. 
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Table 3. Summary of Investigative Tasks, Sampling Plan Addendum No. 2, Kafama Chemical, lie., Garfield, New Jersey. 

Task Ground Water 
Constituents of Concern 

Soil 

Toluene Phenol Benzene TCEfl) Toluene Benzene PAHs 
x 

"TotaT 
PHCs Sample Soil 

Sampb 
Ground Water 

Surrey Underground 
Utilities 

Inspect Building 
Interiors 

Inspect for 
Asbestos 

Evaluate TID 
Compounds 

Monitor for NAPL 

Remove and 
Sample Water 
from Basements 
and Elevator Shafts 

Inspect Sumps and 
Chtch Basins 

Investigate Water 
Table Elevations 

Conduct Pumping 
Test 

Evaluate SVE 
Pilot Test Data 

TCE 

PAHs 
PHCs 
NAPL 
TID 
SVE 

Trichloroethene. ~— — 

Poljcyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non-aqueous Phase liquid. 
Tentatively Irfentified. 
Soil vapor extraction. 

* Task has been proposed toaddresslhe indica ted constituent, area orcondition of concern. 
. . .  I n  a d d i t i o n  t o T C E ,  o l h c r c h l o r i n a t e d  o r g i n i c  c o m p o u n d s  s u c h  a s  v i n y l  c h l o r i d e  a r e  o f c o n c e r n .  

Summaries of the soil and ground-wa ter sampling and analysis programsate presented in Tables 3 and4, respectively. 

Page I of 4 

NT03602- 2/COCAOC1 .WK3 GERAGHTV & MILLER, INC. 



Table 3. Summary of Investigative Tasks, Sampling Plan Addendum No. 2, Kabim Chemfcal, Inc., Garffeld, New jersey. 

Page 2 of 4 

Task 

Sample Soil 

Sample 
Groundwater 

Surrey Underground 
Utilities 

Inspect Building 
Interiors 

Inspect for 
Asbestos 

Evaluate TID 
Compounds 

Monitor for NAPL 

Remove and 
Sample Water 
from Basements 
and Elevator Shafts 

Inspect Sumps and 
Catch Basins 

Investigate Water 
Table Ekvations 

Conduct Pumping 
Test 

Evaluate SVE 
Pilot Test Data 

Benzoic Acid/ 
Benzaldehjrie Resorcinol 

Production Facility (toluene) Production 

Areas of Concern 

Facility (benzene) 
Salicylic Acid 

Production Facility (phenoh 
Off-Site 

Upgtadient 
Off-Site 

Drwngtadient 

TCE 
PAHs 
PHOs 
NAPL 
TID 
SVE 

Trichloroethene. " — 

Pol)cyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non-aqueous Phase liquid. 
Tentatively Identified. 
Soil vapor extraction. 

been^>|°Se^ toaddressthe indicatedconstituent,area orcondition ofconcern. 
«. In addiUon to TCE, otherchlorinated organic compounds such as vinyl chloride areofcorcern 
Summaries of the soiland groundwater samplingand analysis programsare presented in Tables3and4, respectively. 
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Table 3. Summary of lmestigalive Tasks, Sampling Plan Addendum No. 2, Kahma Chemical, Inc., Garfield, New Jersey. 

Task 
Ground-Water 

Row 
Sample Soil 

Sample 
Ground Waler 

Surrey Underground 
Utilities 

Inspect Building 
Interiors 

Inspect for 
Asbestos 

Evaluate TID 
Compounds 

Monitor for NAPL 

Remove and 
Sample Water 
from Basements 
and Elevator Shafts 

Inspect Sumps and 
Catch Basins 

Investigate Water 
Table Elevations 

Conduct Pumping 
Test 

Evaluate SVE 
Pilot Test Data 

Water 
Table 

Mound 

Conditions of Concern 

Underground 
Pipes 

Catch 
Basins Sumps 

Pipe 
Tunnel 

Basements' 
Elevator Shafts NAPL Asbestos 

Building 
Interiors 

ICE 

PAHs 
PHGs 
NAPL 
TID 
SVE 

Trichloroethene. ~ 

Poljcyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non-aqueous Phase liquid. 
Tentatively Identified. 
Soil sapor extraction. 

* Task has been proposed toaddiess the indicated constituent, area orcondilion ofcotcern. 
In addition to TCE, other c hlorina ted orga nic compounds such as vinyl chloride are of concern 

Summaries of the soil and ground-water samplingand analysis programsate presented in lbbles 3 and 4, respectively 
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Table 3. Summary of Invesligativc Tasks, Sampling Plan Addendum No. 2, Katima Chcmfcal, Inc., Garfield, New Jersey. 

Task 
Pofenlal Constituents of Concern 

Sample Soil 

Sample 
Ground Water 

Survey Underground 
Utilities 

Inspect Building 
Interiors 

Inspect for 
Asbestos 

Evaluate TID 
Compounds 

Monitor for NAPL. 

Remove and 
Sample Water 
bom Basements 
and Elevator Shafts 

Inspect Sumps and 
Chtch Basins 

Investigate Water 
Table Elevations 

Conduct Pumping 
Test 

Evaluate SVE 
Pilot Test Data 

Methanol Formaldehyde 
Benzoic 

Acid Benzaldehyde 
TID 

Compounds 

Trichloroethene. ~~ 

Polycyclic Aromatic Hydrocarbons. 
Petroleum Hydrocarbons. 
Non-aqueous Phase liquid. 
Tentatively Identified. 
Soil vapor extraction. 

* Task has proposd to address the indica ted constituent, area orcondition of concern. 
(U In addition to TCE, other c hlorina ted orga nic compounds such as vinyl chloride are of corcem. 
Summaries of the soiland groundwater samplingand analysis progiamsate presented in Th bles 3 and 4, respectively 

TCE 
PAHs 
PHCfc 
NAPL 
TID 
SVE 

NJ03602 -2/COCAOCI .WK3 GERAGHTY & MILLER, INC. 
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Table 4. Proposed Soil Sampling and Analysis Program, Sampling Pla, Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Soil 
Boring 
Number 
B—47 

B-48 

B—49 

B-50 

B-51 

B-52 

B-53 

B—54 

B—55 

Soil 
Boring 
Location 

Estimated 

Approximately 10 reel south of 
existing Monitoring Welts 
MW—3 and MW-3D 

Approximately 30 feet east of 
existing Monitoring Wells 
MW-3and MW-3D 

West of Building 36-A 

South of Building 
10-0 

West of Buildings 
10-A and 10—N 

West of Building 
10-P4 

West of Building 10-P5 

Southern facility boundary 

Southern facility boundary 

Depth (feetI 
10 

10 

20 

20 

20 

20 

20 

20 

20 

Principal 
Rationale fll 
Investigate thepotenlialsourcesof 
phenol and other constituents of concent in 
samples from Monitoring Wells MW-3 and 
MW-3D. Assess the environmental quality or soil. 

Investigate thepotenlialsourcesof 
phenol and other constituents of concern in 
samples from Monitoring Wells MW-3 and 
MW—3D. Assess the environmental quality of soil. 

Investigate thepotential sources of 
phenol and other conslihien ts of concern in ground 
water. Assess the environmental quality of soil. 

Investigate the potential sources of 
phenol and other conslihien ts of concern in ground 
water. Assess the environmental quality of soil. 

Investigate thepotential sourcesof 
phenol and other constituen ts of concern in ground 
water. Assess the environmental quality of soil. 

Investigate thepotential sourcesof 
phenol and other constituen ts of concern in ground 
water. Assess the environmental quality of soil. 

Investigate thepotential sourcesof 
lohien e, benzene, and other constituents of 
concern in ground water. Assess the 
environmental qualityof soil. 

Investigate th e poten lial sources of 
conslituentsof concern in ground water. Assess 
the environmental qualityof soil. 

Investigate the potential sources of 
constituents of concern in ground water. Assess 
the environmental qualityof soil. 

Analytical 
Parameters 
TCLVOCs,TCLBNAs (including bcnzaldchydc 
and benzoic acid), total phenolics, total PHCs, 
(brmaideh)de,and methanol. 

TCL VOCs,TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCS.TCL BNAS (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs,TCL BNAs (including benzakiehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs,plus 15TIDcompounds,TCL BNAs 
(including benzaldehyde and benzoic acid), 
plus 25TID compounds, total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL. VOCs, phis 15 TID compounds, TCL BNAs 
(including benzaldehyde and benzoic acid), 
plus25TIDcompounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

Notes are presented on Page 4. 
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Table 4. Proposed Soil Sampling and Analysis Program, Sampling Pla, Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Soil 
Boring 
Number 

B—56 

SB—1 

SB—2 

SB-3 

SB-4 

SB—5 

SII-6 

SB-7 

Soil 
Boring 
Location 

North of Build ing 
34 

Basement of Building 
33/33A/33B 

Basement of Building 
33/33A/33B 

Basement of Building 
33/33A/33B 

Basement of Building 36 

Basement of Building 36 

Basement of Building 36 

Building 10-M 

Estimated 
Depth (feel! 

20 

10 

Principal 
Rationale f II 

Analytical 
Parameters 

Investigate the environmental quality of soil 
adjacent to Outfall 002 near the location 
where it crosses the facility boundary. 

Investigate the potential sourcesol 
constituents of concern m ground water. 
Assess the environmental quality of soil. 

Investigate the potential sources of 
constituents of concern in ground water. 
Assess the environmental quality of soil. 

Investigate thepotential sources of 
constituents of concern in ground water. 
Assess the environmental quality of soil. 

Investigate th e potential sources of 
phenol and other constituen ts of concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate thepotential sources of 
phenol and other constituen ts of concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate thepotential sources ol 
phenol and other constituen ts of concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate the potential sources of 
phenol and other constituents of concern in 
ground water. Assess the environmental 
quality of soil. 

TCL VOCs, plus 15 TID compounds, TCL BNAs 
(including benzaldehjdeand benzoic acid), 
plus 25 TID compounds, total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs plus 15TID compounds,TCL BNAs 
(including benzaldehyde and benzoic acid)plus 
25 TID compounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs, TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs plus 15TID compounds,TCL BNAs 
(including benzaldehyde and benzoic acid) plus 
25TID compounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs plus 15TID compounds,TCI. BNAs 
(includ ing ben zald ehyd e and benzoic acid) plus 
25TID compounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs, TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

I CL VOCs plus I5T1D compounds,TCL BNAs 
(including benzaldehyde and benzoic acid) plus 
25 TID compounds, total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs,TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

Notes are presented on Pqge4. 
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Table 4. Proposed Soil Sampling and Analysis Program, Sampling Plan Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Soil 
Boring 
Number 

Soil 
Boring 
Location 

Estimated 
Depth (feet) 

SB-8 Building 10-F 10 

SB-9 Building 10—Q2 10 

SB-10 Buildmg 10—P4 10 

SB-11 Building 10-T 10 

SB-12 Building 11 10 

SB-13 Building 36 (basement wall) 

SB-14 Basement of Building 32A/32B 

Principal 
Rationale (11 

Investigate the potential sources of 
phenol and other constituents of concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate thepotential sources of 
phenol and other constituentsof concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate thepotential sourcesof 
phenol and other constiluen Is of concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate thepotential sourcesof 
toluene, benzene, phenol, and other constituents 
of concern in ground water. Assess the 
environmental qualilyof soil. 

Investigate the potential sourcesof 
constituents of concern in ground water. Assess 
the environmental qualilyof soil. 

Investigate thepotential sourcesof 
phenol and other constituentsof concern in 
ground water. Assess the environmental 
quality of soil. 

Investigate thepotential sourcesof 
phenol and other constituents of concern in 
ground water. Assess the environmental 
quality of soil. 

Analytical 
Parameters 

TCL VOCsplus 15TID compounds, TCLBNAs 
(including benzaldehyde and benzoic acid) plus 
25TID compounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs.TCL BNAs(including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCsplus 15T1D compounds,TCL BNAs 
(including benzaldehyde and benzoic acid) plus 
25 T1D compounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCsplus 15TID compounds,TCL BNAs 
(including benzaldeh]de and benzoic acid) plus 
25 TID compounds, total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

Notes are presented on Page 4. 
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Table 4. Proposed Soil Sampling and Analysis Program, Sampling Plan Addendum No. 2, Kalama Chemfcal, Inc., Garfield, New Jersey. 

Soil 
Boring 
Number 

Soil 
Boring 
Location 

Estimated 
Depth (feet) 

Principal 
Rationale (1) 

Analytical 
Parameters 

TCL 
VOCs 
TICs 
BNAs 
PHCs 
(1) 

Targeted Compound List. 
Volatile Otganic Compounds. 
Tentatively Identified Compounds. 
Base/Neutral Acid and Hxtractable Otganic Compounds. 
Petroluem Hydrocarbons. 

ah i yhe reader is encouraged to cross reference Table 2 for the constituents, areas, and constituents of concerns addressed bv each soil borine 
Al soil samples will be collected from above the water table. The vertical interval to be sampled will bedetermined * 8' 
in the field based on the conditions encountered during drilling and sampling. 
Five field selected soil samples will be analyzed for the physioochemical parameters presented on Table 6. 
The laboratory data reports will meet the requirements of the NJDEPTier II format. 
VOCs will be analyzed using EPA Method 8240. 
BNAs will be analyzed using EPA Method 8270. 
Total phenolics will be analyzed using EPA Method 420.1. 
Total PHCs will be analyzed using EPA Method 418.1. 
Formaldehyde will be analyzed using NIOSH Method 3500 
Methanol will be analyzed using EPA Method 815. 

Field replicate samples will be collected at the rate of 5 percen t. 

NJ036Q2-2!a blsps 
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Table 5. Proposed Well Installation and Ground-Water Sampling and Analysis Programs, Sampling Plat Addendum No. 2., Kalama Chemical, Inc., Garfield, New Jersey. 

Well 
Number 

Well 
Location 

Estimated 
Depth (feel) 

Principal 
Rationale (11 

Analytical 
Parameters 

MW-16D 

MW-19 

MW-20 

MW-21 

MW-22 

MW-23 

MW-24 

MW-25 

MW-26 

Upgradientof the southeastern section of 
the facility and adjacent to existing 
offsite Monitoring Well MW-16. 

Offsite and upgradient of the 
northeastern section of the facility. 

Offsite and upgradient of the 
central section of the facility. 

Downgradienl of the northwestern 
section of the facility. 

Downgradientof the southwestern 
section of the facility. 

Downgradientof the southwestern 
section of the facility. 

Offsite and north of the north -central 
section of the facility. 

Offsite and sou Ih of the sou th -cen tral 
section of the facility. 

50 

West of Building 10-P4 

20 

25 

20 

20 

20 

20 

20 

20 

Betterdefine the presence of 
trichbroethene, other chlorinated 
compounds, and other constituents in 
ground water upgradient of the facility. 
Investigate the water-table mound. 

Obtain ground -water quality data 
and water-level elevation data from 
upgradient of the facility. 

Obtain ground — water quality data 
and water-level elevation data from 
upgradient of the facility. 

Obtain ground — water quality data 
and water-level elevation data. 
Evaluateoffsitecontaminant migration. 

Obtain ground-water quality data 
and water-level elevation data. 
Evaluate offsite contaminant 
migration. 

Obtain ground - water quality data 
and water-level elevation data. 
Evaluate offsite con taminant 
migration. 

Obtain ground-water quality data 
and water-level elevation data. 
Evaluate offsite contaminant 
migration. 

Obtain ground-water quality data 
and water-level elevation data. 
Evaluate offsite con taminan t 
migration. 

Betterdefine the presence of phenol 
and other constituents of concern 
in ground water. 

TCLVOCsplus 15TID compounds,TCLBNAs 
(including benzaUehyde and benzoic acid) plus 25 
TID compounds, total PHCs, formaldehyde, 
and methanol. 

TCL VOCSplus ISTIDcompounds.TCI. UNAs 
(including benzaldehyde and benzoic acid) plus 25 
TID compounds, total PHCs, formaldehyde, 
and methanol. 

TCLVOCsplus 15TID compounds,TCL BNAs 
(including benzaldehyde and benzoic acid) plus 25 
TID compounds, total PHCs, formaldehyde, 
and methanol. 

TCL VOCs,TCL BNAs (including benzaldehyde 
and benzoic acid), total PHCs, formaldehyde, and 
methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total PHCS, formaUehyde, and 
methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total PHCs, formaUehyde, and 
methanol. 

I L L  V O C s . T C L  B N A s  ( i n c l u d i n g  b e n z a l d e h y d e  
and benzoic acid), total PHCs, formaUehyde, and 
methanol. 

TCL VOCs.TCL BNAs (including benzaUehyde 
and benzoic acid), total PHCs, formaUehyde, and 
methanol. 

TCL VOCs.TCL BNAs (including benzaUehyde 
and benzoic acid), total phenolics, total PHCS, 
formaUehyde, and methanol. 

Notes are presented on Page 3. 
NJ0360MaWe«p2 
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TableS. Proposed Well Installation and Ground-Water 

WP-1 

WP-2 

WP-3 

WP-4 

WP-5 

Sampling and Analysis Programs, Sampling Plan Addendum No. 2.. Kalama Chemcal, Inc., Garfield, New Jersey. 

Well Well 
Number Location 

MW-27 South of Building 10-0 

MW-28 West of Buildings 10-A and 10-N 

MW—29 West of Building 36-A 

MW-30 North of Building 34 

MW—31 Westof Building 17 

Basement of Building 
33/33A/33B 

Basement of Building 
33/33A/33B 

Basement of Building 36 

Basement of Building 36 

Building 10-M 

Estimated 
Depth ffeefl 

20 

20 

20 

20 

20 

10 

10 

10 

10 

20 

Principal 
Rationale (11 

Betterdeflne the presence of phenol 
and other oonstiluentsof concern 
in ground water. 

Betterdefine the presence of phenol 
and other constituents of concern 
in ground water. 

Better define the presence of ph enol 
and other constituents of concern 
in ground water. 

Obtain ground —water quality data 
and water-elevation data adjacent to 
Ou (fall 002 near the location where it 
crosses the facility boundaiy. 

Obtain ground-waterqualitydata 
and water-level elevation data. 

Obtain ground-water qualitydata 
and water-level elevation data under 
basements. 

Obtain ground - water quality data 
and water-level elevation data under 
basements. 

Betterdefine thepresenceofphenol and 
other constituents of concern in ground 
water. Obtain ground-waterquaGty data 
and water—level elevation data under 
basements. 

Belter define the presence of ph enol and 
other constituents of concent in ground 
water. Obtain ground—water quality data 
and water—level elevation data under 
basements. 

Betterdefine the presence of phenol and 
otherconstituents of concern in ground 
water. 

Analytical 
Parameters 

Notes are presented on Page 3. 
NJ0360Uablesp2 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs,TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs.TCL BNAs (including benzaldehyde 
and benzoic acid), total phenolics, total PHCs, 
formaldehyde,and methanol. 

TCL VOCs plus 15TID compounds,TCL BNAs 
(including benzaldehyde and benzoic acid) plus 25 
TID compounds, total PHCs, formaldehyde, 
and methanol. 

TCL VOCs plus 15TID compounds, TCL BNAs 
(including benzaldehyle and benzoic acid) plus 25 
TID compounds, total PHCs, formaldehyde, 
and methanol. 

TCL VOCs plus 15TID compounds,TCL BNAs 
(including benzaldehyde and benzoic acid) plus 25 
TID compounds, totalphenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs plus 15TID compounds, TCL BNAs 
(including benzaldehyle and benzoic acid) plus 25 
TID compounds, totalphenolics, total PHCs, 
formaldehyde, and methanol. 

TCL VOCs.TCL BNAs (including 
benzaldehyde and benzoic acid) total phenolics, 
total PHCs, formaldehyde, and methanol. 

GERAGHTY & MILLER, INC 
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Table 6. Proposed Physicochemical Parameters for Sod and Ground-Water Samples, Sampling Plan 
Addendum No. 2, Kalama Chemical, Inc., Garfield, New Jersey. 

Parameter Soil (1) Ground Water (2) 

Total Dissolved Solids — X 

Total Suspended Solids — X 

Major and Minor Ions — X 

Alkalinity — X 

Hardness — X 

Biological Oxygen Demand — X 

Chemical Oxygen Demand — X 

Carbon Dioxide — X 

Ion Exchange Capacity 5 

Grain Size 5 

Bacterial Evaluation (3) 5 

Free Ammonia 5 X 

Phosphate 5 X 

Nitrite/Nitrate 5 X 

Total Organic Carbon 5 X 

Dissolved Oxygen (field tested) — (4) 

Conductivity (field tested) — (4) 

pH (field tested) — ^ 

Temperature (field tested) — ^ 

(1) Five soil samples will be field selected and tested for the specified parameters. 
(2) Twenty percent of the ground - water samples presented in Table 5 will be analyzed for the specified parameters. 
(3) Bacterial evaluation also includes analyses of free ammonia, phosphate, percent moisture, pH and total 

petroleum hydrocarbons. 
(4) All ground-water samples will be field tested for conductivity, pH, temperature, and dissolved oxygen 
NJ03602/table3pp 
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REVISED SAMPLING PLAN 
INVESTIGATION REPORT 

KALAMA CHEMICAL, INC. FACILITY 
GARFIELD, NEW JERSEY 

ECRA CASE NO. 86B73 

EXECUTIVE SUMMARY 

This report is submitted pursuant to the requirements of the Administrative Consent 

Order between Kalama Chemical, Inc. of Seattle, Washington (Kalama) and the New Jersey 

Department of Environmental Protection (NJDEP), dated December 8, 1988. 

The subject of this report is a 100-year old chemical manufacturing facility which 

occupies a 6.4-acre site located at 290 River Drive, Garfield, New Jersey, approximately 100 

feet east of the Passaic River. The facility has been owned and operated by Kalama since 

December 1982. Buildings occupy approximately 50 percent of the facility; paved areas 

cover an estimated 25 percent of the facility. The facility has a extensive network of 

underground pipes and structures. River outfalls and intake lines, sewerage lines, and 

potable water lines cross the facility boundaries. The facility is active and tank trucks, 

tractor trailers and rail cars move around it regularly. 

Since retained by Kalama in June 1986, Geraghty & Miller, Inc. (Geraghty & Miller) 

conducted three investigations at the Kalama facility in Garfield, New Jersey (facility or 

site): 

o The Preliminary Investigation in 1986. 

o The ECRA Sampling Plan Investigation in 1987-1988. 

o The present Revised ECRA Sampling Plan Investigation. 

From 1986 to the present, Geraghty & Miller completed the following investigative 
work: 
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o Drilled and sampled 64 soil borings, and analyzed the soil samples for various 

chemical constituents. 

o Installed 21 monitoring wells (18 shallow wells and three deep wells), 

collected two rounds of samples from nine wells and one round of samples 

from 12 wells, and analyzed the ground-water samples for various chemical 

constituents. 

o Conducted a well search within a 0.5-mile radius of the facility. 

o Reviewed historical aerial photographs of the facility from 1947, 1973, and 

1982. 

o Conducted 13 rounds of ground-water level measurements in monitoring wells. 

o Conducted field permeability slug tests in 14 monitoring wells. 

o Conducted pumping tests in two monitoring wells. 

o Conducted two soil vapor extraction pilot tests (the results will be submitted 

with the cleanup plan). 

o Installed a cluster of two piezometers to investigate further the apparent 

water-table mound in the southeastern section of the facility, (the results will 

be presented in the proposed Sampling Plan Addendum No. 2 Investigation 

Report). 

o Conducted a preliminary survey of underground utilities. 

In addition to the investigative work, the following remedial work was completed: 
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o From September 1987 through February 1990, 27 underground storage tanks 

(USTs) were removed, and post-excavation soil samples were collected and 

analyzed based on the former contents of the USTs. The UST removal 

program was conducted by Kalama and the prior facility owner, Tenneco, Inc. 

o Kalama recovered a light non-aqueous phase liquid from a monitoring well 

located in the southeastern section of the facility by pumping intermittently 

during the period of May through November 1988. A sample of the liquid, 

collected prior to recovery, contained approximately 54 percent toluene and 

41 percent petroleum hydrocarbons. In 1990, a similar liquid was recovered 

from a monitoring well also located in the southeastern section of the facility. 

o In 1990 and 1991, Kalama reconstructed significant portions of the sewerage 

lines and associated catch basins. 

o In 1991, Kalama took Building 16 (which had been leased to a third party) 

through a separate ECRA closure, which included asbestos removal. 

Based on the results of the investigative and remedial work, Geraghty & Miller has 

concluded the following: 

1. With the exception of several buildings and the benzoic acid/benzaldehyde 

production facility which no longer exist, the site surface conditions have changed 

little over the past 44 years. 

2. There are no private or public supply wells within a 0.25-mile radius from the 

Kalama site. Additional well search activities are proposed in the "Sampling Plan 

Addendum No. 2." 
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3. The geology of the Kalama site is characterized by approximately 25 to 35 feet of 

unconsolidated deposits which are underlain by the Brunswick Formation shales and 

sandstones. The unconsolidated deposits generally include approximately 3 feet to 

8 feet of fill over natural sand, silt, and clay. The lithology of the unconsolidated 

deposits varies significantly, both horizontally and vertically, across the site. 

4. There is a single water-bearing zone in the unconsolidated deposits. The depth to 

the water table is generally 7 feet to 10 feet below ground surface and increases 

toward the Passaic River where the ground water discharges. There are tidal effects 

on ground water in the unconsolidated deposits within approximately 150 feet of the 

river. The significance of the tidal fluctuations for off-site contaminant migration and 

potential remedial alternatives for the facility is not understood at this time. Tidal 

fluctuations will be monitored further in accordance with the work proposed in the 

"Sampling Plan Addendum No. 2." 

5. There is some evidence that the apparent water-table mound in the southeastern 

section of the facility is a perched water body. The extent to which the anomalous 

ground-water conditions observed in the southeastern section of the facility impact 

off-site contaminant migration will be investigated further in accordance with the 

"Sampling Plan Addendum No. 2." 

6. The general direction of ground-water flow is to the west/southwest, toward the 

Passaic River. 

7. The soil hydraulic conductivity, based on slug tests, ranges from 0.3 feet/day (1.2 x 

10"4 centimeters/second) to 13 feet/day (4.6 x 10'3 centimeters/second) with an 

average of 3 feet/day (1.1 x 10"3 centimeters/second). These values are typical for 

silty and clayey sands, which comprise a significant portion of the soils on the site. 

The overall ground-water flow gradient across the site is approximately 0.01. The 

hydraulic conductivity and ground-water flow gradient may range significantly across 
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the site. Geraghty & Miller did not calculate ground-water flow velocities because 

of the high inhomogeneity of the unconsolidated deposits, the potential presence of 

preferential pathways, and tidal influences. Those conditions tend to render ground

water flow velocities unreliable for predicting ground-water time of travel. 

8. The pumping tests indicate that the water-bearing zone yields variable and relatively 

low volumes of water to wells (0.5 gallons per minute and 3 gallons per minute). 

The results of the pumping tests are inconclusive. An additional pumping test will 

be conducted in accordance with the work proposed in the "Sampling Plan 

Addendum No. 2." 

9. The results of the post-excavation soil sampling and analysis program indicate the 

following: 

o The locations of the former methanol, methyl isobutyl ketone and hexene 

USTs are not areas of concern. 

o The former toluene, fuel oil and gasoline USTs appear to have been sources 

of soil contamination. Toluene was detected in post-excavation soil samples 

at concentrations up to 805 milligrams/kilogram (mg/kg). Total petroleum 

hydrocarbons (PHCs) were detected in concentrations up to 24,000 mg/kg. 

The locations of the former toluene, fuel oil and gasoline USTs are areas of 

concern. 

o The UST excavations were partially backfilled with the excavated soils. Soil 

contamination associated with the former toluene, fuel oil and gasoline USTs 

will be addressed in the cleanup plan. 

10. The results of the soil boring sampling and analysis program indicate the following: 
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Constituents, including toluene, benzene, total polycyclic aromatic 

hydrocarbons (PAHs), and total PHCs exceed the NJDEP-ECRA guidance 

levels by a significant margin at several soil sampling locations. 

Toluene was detected in soil at concentrations up to 20,000 mg/kg. 

Benzene was detected in soil at concentrations up to 80 mg/kg. 

Total PAHs were detected in soil at concentrations up to 71 mg/kg. 

Total PHCs were detected in soil at concentrations up to 4,670 mg/kg. 

The southeastern section of the facility, which includes the locations of the 

former toluene USTs and former production facilities that used benzene and 

toluene, is an area of concern because of the high concentrations of toluene, 

benzene and PAHs in soil. The major portion of this area of concern extends 

250 feet south of the location of the former toluene USTs. Sources other 

than the former USTs, such as spills and leaks, probably contributed to the 

toluene contamination in soil. 

Total PHCs were detected at high concentrations throughout the facility and 

therefore are a constituent of concern in soil. 

Polychlorinated biphenyls (PCBs) and metals are not constituents of concern 

at the facility. 

Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

may not have been detected due to sample dilution and associated elevated 

detection limits. 
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o Significant levels (up to 15,150 mg/kg) of tentatively identified (llD) 

compounds occur in soil. 

o Additional soil sampling is proposed in the "Sampling Plan Addendum No. 2." 

o The need for, and extent of, soil remediation will be addressed in the cleanup 

plan. 

The results of the ground-water sampling and analysis program indicate the 

following: 

o Toluene, phenol, benzene, and trichloroethane (TCE) are constituents of 

concern in ground water. 

o Toluene is present in ground water throughout the facility. Toluene, 

concentrations up to 110,000 micrograms/liter were detected in ground-water 

samples from the southern half of the facility. The toluene area of concern 

for soil appears to be one of the source areas for toluene in ground water. 

Other potential sources of toluene contamination will be investigated as part 

of the work proposed in the "Sampling Plan Addendum No. 2." 

o Phenol is present in ground water throughout the facility. Phenol 

concentrations up to 930,000 ug/L were detected in samples from monitoring 

wells along the northern facility boundary. Concentrations of phenol up to 

120,000 ug/L were detected in the southern half of the facility. The source(s) 

of phenol contamination presently is not known but will be investigated as 

part of the work proposed in the "Sampling Plan Addendum No. 2." 

o The areas of toluene and phenol contamination in ground water extend to, 

and probably cross, the northern, southern and western boundaries of the 
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facility. Additional off-site and downgradient monitoring wells will be 

installed as part of the work proposed in the "Sampling Plan Addendum No. 

2." 

Benzene is present in ground water in the southern half of the facility at a 

maximum concentration of 3,500 ug/L. The area of benzene contamination 

in ground water extends to, and probably crosses, the southern and western 

facility boundaries. The source(s) of benzene contamination presently is not 

known but will be investigated as part of the work proposed in the "Sampling 

Plan Addendum No. 2." 

TCE and other chlorinated organic compounds are present in ground water 

at various locations across the facility. TCE was detected onsite in ground 

water at concentrations up to 2,700 ug/L. TCE was detected "upgradient" in 

an off-site monitoring well at a concentration of 260 ug/L. The apparent 

water-table mound in the southeastern section of the facility could be 

responsible for this apparent upgradient and off-site contaminant migration. 

TCE was detected downgradient/offsite at a concentration of 18 ug/L. The 

source(s) of TCE and the chlorinated organic compound contamination 

presently is not known but will be investigated as part of the work proposed 

in the "Sampling Plan Addendum No. 2." 

Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

may not have been detected due to sample dilution and associated elevated 

detection limits. 

Significant levels (up to 599,785 ug/L) of TID compounds occur in ground 

water. 
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The need for, and extent of, ground-water remediation will be addressed in 

the cleanup plan. 

12. The presence of non-aqueous phase liquids will continue to be monitored in 

accordance with the work proposed in the "Sampling Plan Addendum No. 2." 

13. A dense, non-aqueous phase liquid, which probably contains TCE, was detected at 

the bottom of one monitoring well located in the southeastern corner of the facility. 

The presence, nature, extent, and source of this non-aqueous phase liquid will be 

investigated further in accordance with work proposed in the "Sampling Plan 

Addendum No. 2." 

14. A feasible and effective cleanup plan can only be developed after completion of 

additional investigative work. Geraghty & Miller recommends that the work 

proposed in the "Sampling Plan Addendum No. 2" be implemented. 
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REVISED SAMPLING PLAN 
INVESTIGATION REPORT 

KALAMA CHEMICAL, INC. FACILITY 
GARFIELD, NEW JERSEY 

ECRA CASE NO. 86B73 

INTRODUCTION 

PURPOSE 

In June 1986, Geraghty & Miller, Inc. (Geraghty & Miller) was retained by Kalama 

Chemical, Inc. of Seattle, Washington (Kalama) to conduct an environmental sampling and 

analysis program at its chemical manufacturing facility in Garfield, New Jersey. The 

purpose of the program was to evaluate the environmental conditions of the facility in 

support of the requirements under New Jersey's Environmental Cleanup Responsibility Act 

(ECRA). Kalama submitted the General Information Submission (GIS) to the New Jersey 

Department of Environmental Protection (NJDEP) in 1986. Kalama submitted the Site 

Evaluation Submission (SES) and the Request for Hydrogeologic Assessment to the NJDEP 

in January 1987 and August 1987, respectively. An Administrative Consent Order (ACO) 

was executed between Kalama and the NJDEP in December 1988. 

From June 1986 through June 1991, Geraghty & Miller conducted three ECRA-

related investigations at the facility. Those investigations are described in a subsequent 

section entitled "History of Investigations." 

This report was prepared for the following purpose: 

o To summarize the findings of all Geraghty & Miller ECRA-related 

investigations at the Kalama facility, including the present Revised ECRA 

Sampling Plan Investigation. 
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o To provide the information necessary to design and implement an additional 

investigative program which is required to develop a feasible and effective 

cleanup plan. 

FACILITY LOCATION 

The Kalama facility is located in the City of Garfield, Bergen County, New Jersey. 

The property owned by Kalama is designated as Block 50.01 Lot 1 and Block 50.02 Lot 1 

on the assessment map for the City of Garfield. Block 50.01 Lot 1 is approximately 500 feet 

by 560 feet (6.4 acres) and is occupied by the manufacturing facilities. The area of 

manufacturing (i.e., Block 50.01 Lot 1) is referred to as the site, facility or plant 

The second lot, Block 50.02 Lot 1, is approximately 40 feet by 560 feet (0.5 acres) 

and is the location of the river-water pump house and employee parking. River Drive, 

which trends north-south, divides the two lots. The Passaic River flows along the western 

boundary of Block 50.02 Lot 1. A site location map is provided as Figure 1. 

HISTORY OF OPERATIONS 

The information in this section was researched by Kalama. It is based on a review 

of historical records and discussions with long-time employees. 

The first buildings at the Garfield Plant were constructed in 1891 by Fritzche 

Brothers to facilitate chemical manufacturing. The plant has operated continuously since 

that time. Fritzche Brothers sold the plant to Von Heyden Chemical Fabrische around the 

turn of the century. The company name was changed to Von Heyden Chemicals, then to 

Heyden Chemicals, then to Heyden-Newport Corporation. Heyden-Newport Corporation 

was purchased in 1965 by the Tennessee Gas Transmission Company, which later changed 

its name to Tenneco, Inc. Kalama Chemical, Inc. purchased the facility from Tennp.ro 

Chemicals, Inc., a Tenneco, Inc. subsidiary, in December 1982. 
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The oldest existing buildings on the site were constructed about 1900. The most 

recent building construction took place in the late 1970s. Existing buildings are referred to 

by number, as shown on Figure 2. Buildings have been demolished, replaced and modified 

over the years, as have underground pipes such as chemical and sanitaiy sewerage lines, and 

structures such as catch basins and sumps. The plant is served by railroad sidings from the 

Erie Lackawanna Railroad, in the central and northern section of the facility. Historically, 

27 underground storage tanks (USTs) at various locations throughout the site were used for 

the storage of fuel oil, methanol, toluene and other chemicals. The USTs were removed 

by Kalama and Tenneco from 1987 to 1990. 

Chemicals produced at the Garfield facility are used in pharmaceuticals, cosmetics, 

food packaging and preservatives, synthetic flavorings, printing inks, dyestuffs and other 

products. The plant has been the site of salicylic acid production since the turn of the 

century, and of salicylate salts from the 1930s to the present. Parasepts and methylene 

disalicylic acid (MDA) have been produced at the plant since the 1940s. (Parasepts, 

sometimes called Parabens, is a registered trademark for certain methyl, ethyl, propyl and 

butyl esters of para-hydroxy benzoic acid). During the 1930s until 1982, formaldehyde was 

produced at the plant. Benzoic acid, benzaldehyde and sodium benzoate were produced in 

facility buildings and on diked pad in the southeastern section of the facility from 1960 until 
February 1984. 

During the Second World War, the U.S. government installed equipment at the plant 

for the manufacture of Pentaerythritol, a glycerine substitute. Pentaerythritol production 

continued until 1962. Other historical products and processes include Resorcinol, Jet Lube, 

Sodium, Potassium and Methyl Salicylate, Fumaric Acid, Pentamids, DDSA Nuosperse 

HOH, Nuvis HS, B-Oxynapththoic Acid and Naphthalene distillation. 

Toluene was used at the site as a raw material for the production of benzoic acid and 

benzaldehyde in the air oxidation process. Phenol and sodium hydroxide are currently used 

as raw material for the production of salicylic acid in the carboxylation process. Methyl 
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salicylate is manufactured by the esterification of salicylic acid and methanol, with sulfuric 

acid used as a catalyst. Formaldehyde was formerly produced by the catalytic oxidation of 

methanol. Benzene was formerly used in the manufacture of Resorcinol. 

Manufacturing operations are conducted in approximately one half of the 39 existing 

buildings at the site (several of which are subdivided into separately numbered structures, 

for example, Buildings 10-P1 through 10-P4). The other buildings are either vacant, idle, 

or they are used for storage, shops or offices. Seven buildings have been dismantled 

(Buildings 2, 3,37, 38 and three unnumbered buildings). The dates of construction, current 

use, and, to the extent known, the principal historic use of each separately identified 

structure are presented in Table 1. 

In addition to the numbered buildings, there are and historically have been a variety 

of other above-ground structures and tanks on the site. Of particular significance is the 

former benzoic acid/benzaldehyde production facility in the southeastern section of the 

facility (immediately west of Building 23) which was constructed by Heyden-Newport in 1960 

and abandoned and dismantled by Kalama in 1984. 

Geraghty & Miller will investigate further the historic operations at the facility as 

part of the work proposed in the "Sampling Plan Addendum No. 2" which is submitted under 
separate cover. 

HISTORY OF INVESTIGATIONS 

Geraghty & Miller conducted a Preliminary Investigation of Soil Quality Conditions 

in 1986 (Preliminary Investigation or 1986 Investigation). The field work associated with 

the Preliminary Investigation was conducted in June 1986. The results of that investigation 

are presented in a report entitled "Preliminary Investigation of Soil Quality Conditions at 

the Kalama Chemical, Inc. Facility in Garfield, New Jersey" (Geraghty & Miller, Inc., 1986). 
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Geraghty & Miller prepared a sampling plan as part of the Site Evaluation 

Submission required under ECRA. The plan was prepared in accordance with the Draft 

Sampling Plan Guide for ECRA (June 1986), issued by the NJDEP, Bureau of Industrial 

Site Evaluation (BISE). The plan, entitled "Sampling Plan for Site Evaluation, Kalama 

Chemical, Inc. Facility, Garfield, New Jersey" (Geraghty & Miller, Inc., 1987) was submitted 

to the NJDEP in August 1987. The field work was conducted from September 1987 through 

March 1988. The results of the 1987-1988 Soil and Ground-Water Investigation (ECRA 

Sampling Plan Investigation or 1987-1988 Investigation) are presented in a report entitled 

"ECRA Soil and Ground-Water Investigation at the Kalama Chemical, Inc. Facility, 

Garfield, New Jersey" (Geraghty & Miller, Inc., 1988). That report was submitted to the 

NJDEP in June 1988. 

Based on the results of the ECRA Sampling Plan Investigation, Geraghty & Miller 

concluded that uncertainties remained regarding the nature and extent of contamination. 

Therefore, a sampling plan addendum letter, which proposed to address those uncertainties, 

was submitted to the NJDEP in October 1988. 

Kalama received a letter from the NJDEP on March 10,1989 which required Kalama 

to submit an expanded sampling plan addendum. In response to that letter, Geraghty & 

Miller prepared an expanded sampling plan addendum which was submitted to the NJDEP 

in April 1989 (Geraghty & Miller, Inc., 1989). Due to some deficiencies in the expanded 

addendum, noted in a letter from NJDEP to Kalama, dated January 8, 1990, Geraghty & 

Miller prepared a revised sampling plan addendum. The addendum, entitled "Revised 

Sampling Plan Addendum, Kalama Chemical Inc. Facility, Garfield, New Jersey" (Geraghty 

& Miller, Inc., 1990), was submitted to the NJDEP in March 1990. The NJDEP approved 

the Revised Sampling Plan Addendum with certain conditions by letter to Kalama, dated 
January 3, 1991. 

The work detailed in the Revised Sampling Plan Addendum and the work required 

by the NJDEP conditions began in January 1991 and is completed with the submittal of this 
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report and the proposed "Sampling Plan Addendum No. 2." That work constitutes the 

Revised Sampling Plan Investigation for the facility. 

The scope of work for each of the investigations referred to above is summarized in 

the following section. 

TECHNICAL OVERVIEW 

PRELIMINARY INVESTIGATION (1986) 

The Preliminary Investigation included the drilling of five soil borings, designated as 

B-l through B-5, at the locations depicted on Figure 2. The soil borings were drilled in 

June 1986 using hollow-stem augering techniques. Samples for laboratory chemical analysis 

were collected from each soil boring using split-spoon sampling techniques. The soil borings 

ranged in depth from 8 feet to 12 feet below ground surface (bgs). In addition, a water 

sample from soil boring B-4 was collected for laboratory analysis. Laboratory chemical 

analyses were conducted by General Testing Corporation of Hackensack, New Jersey (GTC) 

and Environmental Testing and Certification of Edison, New Jersey (ETC). Samples from 

soil borings were analyzed for the following parameters: 

o Volatile, base/neutral and acid extractable organic compounds, 

o Total petroleum hydrocarbons, 

o Total phenolics. 

o Benzoic acid, 

o Benzaldehyde. 

o Formaldehyde, 

o Alcohols. 

A summary of the sampling and analysis program for the Preliminary Investigation is 

presented in Table 2. 
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Additional investigation details are included in the report entitled "Preliminary 

Investigation of Soil Quality Conditions at the Kalama Chemical, Inc. Facility in Garfield, 

New Jersey" (Geraghty & Miller, Inc., 1986). 

ECRA SAMPLING PLAN INVESTIGATION (1987-1988) 

The ECRA Sampling Plan Investigation included the drilling of soil borings, 

installation of ground-water monitoring wells, sampling of soil and ground water and 

measuring water levels. Laboratory chemical analyses were conducted by GTC and 

Envirotech Research Inc. of Edison, New Jersey (ERI). 

During the time of the ECRA Sampling Plan Investigation, Kalama and the prior 

owner, Tenneco jointly initiated the removal of USTs at the facility. Also during that time, 

Kalama removed a light, non-aqueous phase liquid (LNAPL) from Monitoring Wells MW-5 

and MW-7. 

The following technical overview summarizes the major tasks conducted during the 

ECRA Sampling Plan Investigation. Additional investigation details are included in the 

report entitled "ECRA Soil and Ground-Water Investigation at the Kalama Chemical, Inc. 

Facility, Garfield, New Jersey" (Geraghty & Miller, Inc., 1988). 

Soil Sampling 

Thirteen soil borings, designated as S-l through S-13, were drilled using hollow-stem 

augering techniques and sampled using split-spoon sampling techniques (one soil sample was 

collected using a hand auger) in December 1987. Soil boring locations are depicted on 

Figure 2. The borings ranged in depth from 3.5 feet to 22 feet below ground surface. 

Samples from soil borings were analyzed for the following parameters: 
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o Volatile and base/neutral extractable organic compounds including tentatively 

identified compounds, 

o Total petroleum hydrocarbons, 

o Total phenolics. 

o Benzoic acid, 

o Benzaldehyde. 

A summary of the soil sampling and analysis program for the ECRA Sampling Plan 

Investigation is presented in Table 3. 

Ground-Water Sampling 

Nine monitoring wells were installed in December 1987, including three monitoring 

wells installed in converted soil borings. The monitoring wells are designated as MW-1, 

MW-2, MW-3, MW-3D, MW-4, MW-5, MW-6, MW-6D, and MW-7. The monitoring wells 

locations are depicted on Figure 2. The monitoring wells range in depth from 15 feet to 40 

feet bgs. All monitoring wells were constructed of 4-inch diameter PVC with 20-slot 

screens. Samples from the monitoring wells were analyzed for the following parameters: 

o Volatile and base/neutral extractable organic compounds including tentatively 

identified compounds, 

o Total petroleum hydrocarbons, 

o Total phenolics. 

o Benzoic acid, 

o Benzaldehyde. 

o Methanol. 

One round of ground-water sampling was conducted in January 1988. In addition to 

the parameters listed above, the sample from Monitoring Well MW-3 was analyzed for 

selected inorganic constituents (i.e., major ions). Ground water from Monitoring Well MW-
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7 was not sampled. Instead, a sample of the LNAPL present in the monitoring well was 

collected and analyzed for volatile and base/neutral extractable organic compounds, and 

total petroleum hydrocarbons. 

A summary of the ground-water sampling and analysis program for the ECRA 

Sampling Plan Investigation is presented in Table 4. 

Water-Level Measurements 

Three rounds of ground-water level measurements were conducted in January, 

February, and March 1990. 

LNAPL Recovery 

Kalama removed the LNAPL present in Monitoring Well MW-7 by pumping on 

seven occasions during the period of May through November 1988. Kalama also removed 

the LNAPL present in Monitoring Well MW-5. 

Underground Storage Tank Removal 

Eleven of the 27 USTs were removed during the ECRA Sampling Plan Investigation. 

The additional 16 USTs were removed in April and May 1988, September and October 

1988, January 1989, and February 1990. All USTs were removed under the supervision of 

Kalama and Tenneco personnel. The locations of the former USTs are shown on Figure 

2. Post-excavation soil samples were collected by Geraghty & Miller and submitted to GTC 

and ERI for laboratory analyses. The soil samples were collected with a hand auger, and/or 

the backhoe bucket. The analytical parameters were based on the former contents of the 

USTs and included the following: 

o Total petroleum hydrocarbons. 
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o Toluene, 

o Hexene. 

o Methanol, 

o Methyl isobutyl ketone. 

REVISED ECRA SAMPLING PLAN INVESTIGATION (1991) 

The Revised ECRA Sampling Plan Investigation was conducted in accordance with 

the "Revised Sampling Plan Addendum, Kalama Chemical Inc. Facility, Garfield, New 

Jersey" (Geraghty & Miller, Inc., 1990), as conditioned and approved by the NJDEP 

(Revised Plan). The technical overview of the Revised ECRA Sampling Plan Investigation 

is presented below by task. 

Task 1: Aerial Photograph History 

Geraghty & Miller obtained historical aerial photographs of the facility from 1947, 

1973 and 1982. The photographs were studied to identify changes in the layout of the 

facility with particular emphasis on the identification of exterior material storage areas and 

stained areas. Certain information on the photographs was confirmed by site reconnaissance 

and comparison to a 1973 site plan. The findings of this task are discussed in a subsequent 

section entitled "Site Conditions." 

Task 2: Soil Sampling 

Forty-six soil borings, designated as B-l through B-46, were sampled in January 1991 

using split-spoon sampling techniques and hand-auguring drilling techniques (five of the soil 

samples were collected using hand-augering techniques). The soil boring locations are 

depicted on Figure 2. The soil borings ranged in depth from 0.5 feet to 12 feet below 

ground surface. Samples from the soil borings were analyzed by ERI for the following 

parameters: 
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o Volatile, and base/neutral and acid extractable organic compounds including 

tentatively identified compounds, 

o Total petroleum hydrocarbons, 

o Total phenolics. 

o Arsenic, beryllium, cadmium, and vanadium, 

o Polychlorinated biphenyls. 

o Toluene, 

o Methanol, 

o Hexene. 

o pH. 

A summary of the soil sampling and analysis program for the Revised ECRA Sampling Plan 

Investigation is presented in Table 5. The findings of this task are discussed in subsequent 

sections entitled "Site Geology and Hydrogeology" and "Soil Quality." 

Task 3: Installation of Additional Monitoring WPIIS 

Twelve additional monitoring wells, designated MW-8 through MW-18 and MW-5D, 

were installed using hollow-stem augering techniques at the locations depicted on Figure 2. 

The monitoring wells, installed in January 1991 and April 1991, range in depth from 12.5 

feet to 35 feet bgs. All monitoring wells are constructed of 4-inch diameter PVC with 20-

slot screens. The location and elevation of each monitoring well, including those previously 

installed, were surveyed by the Geod Corporation of Newfoundland, New Jersey. 

To investigate further whether the apparent ground-water mound in the southeastern 

section of the facility is part of the overburden aquifer or is a perched water body, a pair 

of clustered piezometers designated as PZ-4S and PZ-4D was installed approximately 6 feet 

northwest of existing Monitoring Well MW-4 in June 1991. Piezometer PZ-4S is screened 

from 2 feet to 8 feet bgs; Piezometer PZ-4D is screened from 12 feet to 16 feet bgs. Both 

piezometers are constructed of 2-inch diameter PVC with 20-slot screens. The installation 
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of piezometers was not required by the Revised Plan. Piezometers PZ-4S and PZ-4D will 

be surveyed and the water levels will be monitored as part of the additional investigative 

work proposed for the facility. Details of that work are described in the "Sampling Plan 

Addendum No. 2" which is submitted under separate cover. 

Task 4: Water-Level Measurement Events 

Ten rounds of water level measurements were conducted during the Revised ECRA 

Sampling Plan Investigation in April, May, and June 1991. The presence of LNAPL and 

dense non-aqueous phase liquid (DNAPL) was monitored concurrently during the first ninp 

rounds of water-level measurements with an oil/water interface probe. The findings of this 

task are discussed in subsequent sections entitled "Site Geology and Hydrogeology" and 

"Ground-Water Quality." 

Task 5: Monitoring Well Samnling 

One round of ground-water sampling was conducted in April 1991. Ground-water 

samples from monitoring wells, including wells installed during the previous investigation, 

were analyzed during the Revised ECRA Sampling Plan Investigation for the following 

parameters: 

o 

o 

o 

o 

o 

o 

Volatile, and base/neutral and acid-extractable organic compounds including 

tentatively identified compounds. 

Total petroleum hydrocarbons. 

Total phenolics. 

Benzaldehyde. 

Chloride. 

Fecal coliform. 
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A summary of the ground-water sampling and analysis program for the Revised ECRA 

Sampling Plan Investigation is presented in Table 6. The findings of this task are discussed 

in a subsequent section entitled "Ground-Water Quality". 

Task 6; Pumping Tests 

Two 24-hour pumping tests were conducted in May 1991. The first test was 

conducted utilizing Monitoring Well MW-3D as the pumping well and Monitoring Wells 

MW-2, MW-3, MW-13, and MW-18 as observation wells. The second test was conducted 

utilizing Monitoring Well MW-10 as the pumping well and Monitoring Wells MW-4, MW-5, 

MW-5D, MW-9, MW-11, and MW-17 as observation wells. 

Although not required by the Revised Plan, Geraghty & Miller conducted slug tests 

in 14 monitoring wells (MW-1, MW-2, MW-3D, MW-5D, MW-6, MW-6D, MW-8, MW-10, 

MW-11, MW-13, MW-14, MW-15, MW-16, and MW-18) in April 1991. The purpose of slug 

testing was to obtain soil permeability data. The results of the slug tests and pumping tests 

are discussed in a subsequent section entitled "Site Geology and Hydrogeology." 

Task 7: Underground Storage Tank Removal 

As indicated above, all USTs at the facility were removed by February 1990 ( i.e., 

prior to the conduct of the Revised ECRA Sampling Plan Investigation). A summary of the 

post-excavation soil sampling program, including the sample locations and the analytical data 

results, is presented in the Revised Plan and is discussed in a subsequent section of this 

report entitled "Soil Quality." 
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Task 8: Soil Venting 

In June 1991, Geraghty & Miller conducted soil vapor extraction (SVE) pilot tests. 

The objective of the tests was to determine the feasibility and potential of SVE for removing 

contaminants from the unsaturated (vadoze) zone. As approved by the NJDEP, Geraghty 

& Miller will present and discuss the results of the SVE pilot tests at a later date in the 
cleanup plan. 

Well Search 

As part of the preparation of the Revised Plan, Geraghty & Miller conducted a well 

search within a 0.5-mile radius of the Kalama facility. Geraghty & Miller obtained 

information from the NJDEP Bureau of Water Allocation, Bergen County and the City of 

Garfield. The findings of the well search are included in Appendix B of the Revised Plan 

and are summarized and discussed in a subsequent section of this report entitled "Site 

Conditions." 

VARIANCES 

Between January and July 1991, Geraghty & Miller executed the tasks presented in 

the Revised Plan. There were variances to the required scope of work. A discussion of the 

variances is presented in Appendix A. 

LABORATORY DATA ASSESSMENT 

Geraghty & Miller assessed the Revised ECRA Sampling Plan Investigation 

laboratory analytical data generated by ERI. The analytical data include the results of soil 

and ground-water chemical analyses. The results of the assessment are presented in 

Appendix B. 
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SITE CONDITIONS 

Surface Conditions 

The Kalama facility is located in the City of Garfield, Bergen County, New Jersey 

(Figures 1 and 2). The property owned by Kalama consists of two lots. One lot, Block 

50.01 Lot 1, is approximately 500 feet by 560 feet (6.4 acres) and is occupied by 

manufacturing facilities. That lot is referred to as the site, facility, or plant. Most of the 

investigative work has been conducted within the facility boundary. 

The second lot, Block 50.02 Lot 1, is approximately 40 feet by 560 feet (0.5 acres) 

and is the location of the river-water pump house and employee parking. River water is 

pumped to the facility and used for non-contact cooling. River Drive, which trends north-

south, divides the two lots. 

The Passaic River, the primary regional surface-water body, is located 100 feet west 

of the facility. The Passaic River is tidal, flows by the facility in a north to south direction, 

and is the receptor for the local ground-water and storm-water discharge. Mixed 

commercial and residential areas surround the facility on its other three sides. 

Most of the facility is covered by buildings and pavement. Buildings occupy 

approximately 50 percent of the facility; paved areas (primarily asphalt) cover an estimated 

25 percent of the facility. The remaining 25 percent of the surface is unpaved. As part of 

the plant operations, tank trucks, tractor trailers, and rail cars move around the facility 
regularly. 

An asbestos inspection has not been conducted. Therefore, Geraghty & Miller 

proposes to conduct an asbestos inspection as part of the work presented in the "Sampling 
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Plan Addendum No. 2." The objective of the inspection will be to identify the location, form 
and quantity of asbestos containing material. 

Subsurface Conditions 

An extensive network of pipes and structures (both active and inactive) is present 

beneath the site surface. Those pipes and structures have not yet been investigated 

completely. Therefore, Geraghty & Miller proposes to conduct a comprehensive 

underground utility survey. The objective of the survey will be to evaluate the impact of 

pipes and structures on ground-water flow and contaminant migration. Details of the 

proposed underground utility survey are provided in the "Sampling Plan Addendum No. 2", 
which is submitted under separate cover. 

In July 1991, Geraghty & Miller conducted a preliminary underground utility survey. 

The survey consisted of reviewing maps on file with Kalama and discussing the information 

on the maps with Kalama personnel. A summary of the preliminary underground utility 
survey is presented below. 

The network of pipes beneath the site surface can be classified into the following 
categories: 

o Intake lines that carry cooling water from the Passaic River to the facility, 

o Outfalls that carry cooling water and storm water from the facility to the 
Passaic River. 

o Sewerage lines that connect to the Passaic Valley Sewerage Commissioners 
(PVSC) system. 

o Potable water lines that supply the facility with water from the Passaic Valley 

Water Company (PVWC) and the City of Garfield. 
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There are three active 12-inch or 18-inch diameter river intake lines that cross the 

facility boundaries. River water is pumped (via the pump house) from the Passaic River to 

the intake lines and is utilized as non-contact cooling water. After use, it is discharged to 

the river via the two outfalls described below. The active lines cross the northwestern and 

southern facility boundaries. There is one inactive river intake line which is 8 inches in 
diameter and crosses the western facility boundary. 

There are a total of four outfalls that connect with the Passaic River, two of which 

are inactive. The two active outfalls are regulated under Kalama's NPDES permit. Those 

outfalls carry non-contact cooling water and some storm water (via catch basins) from the 

facility, under River Drive, to the Passaic River. Both active outfalls cross the western 

facility boundary. One of the active outfalls, designated as 001, is aligned along the 

northern facility boundary. It is 18 inches in diameter and crosses the facility boundary at 

its northwest corner. The other active outfall, designated as 002, is 24 inches in diameter 

and crosses the western facility boundary approximately 20 feet north of Building 34. 

There is an inactive 10-inch diameter outfall that crosses the western facility 

boundary approximately 40 feet north of Outfall 002. That outfall was connected to the 

boiler room of former Building 2 and was deactivated in 1974. There is also an inactive 15-

inch diameter outfall that crosses the facility boundary at its southwestern corner. That 
outfall has been inactive since 1969. 

There is one 12-inch diameter sewerage line that carries sanitary waste, process waste 

and some storm water (via catch basins). That 12-inch line crosses the western facility 

boundary adjacent to Outfall 002 described above. The effluent in that sewerage line is 

monitored in accordance with the PVSC sewer connection permit 

There are seven other sewerage lines that cross the facility boundaries. Those lines 

are 4-inch or 6-inch in diameter. Five are active lines that carry sanitary waste only. Two 
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active lines cross the eastern facility boundary. Two inactive sewerage lines cross the 
western facility boundary. 

There are five potable water lines that cross the facility boundaries. Two of those 

lines cross the northern boundary and one line crosses each of the other boundaries. All 

five lines are active and are either 8 inches or 12 inches in diameter. 

The underground structures beneath the site surface can be classified into the 
following categories: 

o Basements, 

o Elevator shafts, 

o Pipe tunnels, 

o Catch basins, 

o Sumps. 

None of the underground structures extends across the facility boundary. 

Buildings 17,32,32-A/32-B, 33/33-A/33-B, 34, and 36 have basements. Some of the 

basements are flooded and may extend below the water-table. The basement of Building 

32-A/32-B is intermittently flooded with water which Kalama sampled and analyzed. The 

analytical results indicate that the water contains concentrations of toluene up to 

approximately 130,000 micrograms per liter (ug/L). 

Buildings 10-B, 12, 30, 31, 32-B, and 36 have elevator shafts. Some elevator shafts 

extend below the water table. Elevator shafts in Buildings 32-B, 33 and 36 are flooded. 

Flooded basements and elevator shafts will be investigated as part of the work proposed in 
the "Sampling Plan Addendum No. 2." 
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The other underground structures include the following: 

o Pipe tunnel system located in the north-central and eastern sections of the 

facility. 

o Catch basins connected to both the outfalls and sewerage lines described 

above. 

o Sumps located in several facility buildings. 

The pipe tunnel system, catch basins, and sumps will be investigated as part of the 

work proposed in the "Sampling Plan Addendum No. 2." 

Aerial Photograph Study 

Geraghty & Miller evaluated historical aerial photographs from 1947,1973, and 1982, 

and confirmed certain information on the photographs by site reconnaissance and 

comparison to a 1973 site plan. The aerial photographs indicate that the present plant 

layout differs slightly from that recorded on the 1947 photograph in that three 

(unnumbered) buildings located along the southern-central facility boundary, adjacent to 

Monitoring Well MW-10, are no longer present. Buildings 2 and 3, formerly located 

adjacent to River Drive, were demolished in 1990 and 1988, respectively. Building 37, 

formerly located in the southeastern section of the facility, was demolished in 1990. 

Building 38, formerly located in the northwestern section of the facility, was demolished in 

1988. The benzoic acid/benzaldehyde production facility was dismantled in 1984. 

The aerial photograph taken in 1973 shows a mottled area near Building 12. Soil 

borings B-10, B-44, and B-46 were drilled during the Revised ECRA Sampling Plan 

Investigation in or near the mottled area. An area containing approximately 100 drums is 

evident to the south and west of Building 23. The drums appear to be upright and orderly. 
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Soil borings B-13, B-14, B-15, B-16, B-17, B-26, B-27 and S-8, and Monitoring Well MW-4 
were drilled/installed in that area. 

The 1982 aerial photograph, shows an estimated 100 to 150 drums on the ground in 

the area east of Building 16. Soil borings B-28, B-29, and B-30 were drilled within 50 feet 

of that area; Monitoring Well MW-1 is located within 15 feet of that area. Approximately 

100 drums are evident south of Building 23. A cluster of approximately 25 drums is evident 
on the ground south of Building 8. 

The presence of drums, as documented in the aerial photographs, is consistent with 

facility operations. Those operations include the storage of raw material and the packaging 

of finished product in drums. Drums were routinely moved about the facility to 

accommodate daily activities. The aerial photographs do not indicate any excavation or 
landfilling activities. 

To summarize, our evaluation of historical aerial photographs and current site 

conditions indicates that, with the exception of seven buildings and the benzoic 

acid/benzaldehyde production facility that no longer exist, the site surface conditions have 

changed little over the past 44 years. The information obtained from the aerial-photograph 

study does not indicate any areas of concern that are not covered by soil borings and/or 
monitoring wells. 

Well Search 

Twenty-three wells were identified within a 0.5-mile radius of the site (Table 7). The 

wells are classified as follows: seven monitoring wells (MW), one test well (TW), five 

industrial supply wells (ISW), one private well (PW), one product recovery well (PRW), 

three industrial recharge wells (IRW), one public supply well (PSW), and four wells which 

have not been type-classified. The locations of the wells are shown on Figure 3. 
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Of the seven monitoring wells identified, six are owned by E.C. Electroplating and 

are located at the northeast periphery of the 0.5-mile radius of the site. Those six wells 

range in depth from 17 feet to 20 feet and are screened in the unconsolidated deposits. The 

remaining monitoring well, which is 20 feet deep, and three other not type-classified wells, 

are owned by Dundee Water Power and Land Company and are located west of the Passaic 
River. 

The test well, owned by the Borough of Wallington, is located south of the site near 

the convergence of the Passaic River and Saddle River. That well is located at the edge of 

the 0.5-mile radius and is a 400-foot deep bedrock well. 

The five industrial supply wells are located outside of the 0.25-mile radius of the site. 

Two wells are located northeast of the site; the other three wells are west of the Passaic 

River. All five wells tap the bedrock aquifer and range in depth from 275 feet to 505 feet. 

The three industrial recharge wells are located adjacent to the test well owned by the 

Borough of Wallington. Those wells are bedrock wells that range in depth from 392 feet 
to 397 feet. 

One private well, which is a 130-foot deep bedrock well, is located approximately 

0.25-mile east of the site. That well supplies a sprinkling system. The public supply well, 

which is operated by the City of Garfield, is located approximately 0.3-mile southeast of the 
site and is a 400-foot deep bedrock well. 

The remaining two wells are near each other and are located approximately 0.1 mile 

from the site in a due north direction. One well, which is 17 feet deep, is a product 

recovery well owned by the NJDEP. The other well, which has not been type-classified, is 

a 276-foot deep bedrock well owned by the City of Garfield. 
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According to Kalama several industrial supply well were formerly operated at the 

facility. The number, locations, and depths of the wells presently is not known. 

To summarize, the well search indicates that there are no private or public supply 

wells within a 0.25-mile radius from the Kalama site. However, there is uncertainty 

regarding the type, depth, location, and status of some of the wells identified in the well 

search, and former on-site industrial supply wells. Additional well search activities are 

necessary to address this uncertainty and to assess possible off-site sources of contaminants. 

The additional proposed well search activities are described in the "Sampling Plan 

Addendum No. 2" which is submitted under separate cover. 

REGIONAL GEOLOGY AND HYDROGEOLOGY 

Regional Geology 

The facility is located in the Piedmont Lowland Physiographic Province. Bedrock 

within this Province consists of sedimentary and igneous formations of the Triassic and 

Jurassic Periods. Unconsolidated glacial and fluvial deposits of the Pleistocene and Recent 

Epochs cover the bedrock in most areas of the Province, especially in lowland areas. 

Bedrock underlying the Kalama facility belongs to the sedimentary Brunswick 

Formation, which is composed primarily of reddish-brown sandstones and shale beds that 

dip generally 10 degrees to 15 degrees to the northwest. Within the site, approximately 30 

feet of unconsolidated deposits overlie the bedrock. The top several feet of the Brunswick 

Formation are usually weathered and consist of rock fragments embedded in a matrix of 

clay, silt, and/or sand derived from the bedrock. 
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Regional Hvdrogeologv 

Regionally, there are two aquifers: the overburden aquifer in the unconsolidated 

deposits and the bedrock aquifer in the Brunswick Formation. Ground water in the 

overburden aquifer generally flows to local and regional discharge points, such as the Passaic 

River. Ground water in the bedrock aquifer occurs in fractures, such as bedding planes, and 

flows through the fractures to local and regional points of discharge. 

SITE GEOLOGY AND HYDROGEOLOGY 

Beneath the facility is a complex sequence of unconsolidated deposits, consisting 

primarily of sand with discontinuous layers of silt and clay, and fill. Fill is present 

immediately beneath the facility. Generally, the thickness of fill material is approximately 

3 feet to 8 feet. Typically, the fill consists of a mixture of sand, gravel, crushed stone, and 

brick fragments. At some locations, ground water occurs in the fill. The fill is underlain 

by natural deposits consisting of sand with discontinuous silt and clay layers. The 

unconsolidated deposits are approximately 25 feet to 35 feet in thickness. Generally, ground 

water in the unconsolidated deposits occurs about 7 feet to 10 feet bgs. The depth to the 

water table increases towards the Passaic River. 

The silt and clay layers constitute an appreciable component of the unconsolidated 

deposits. Where saturated, the unconsolidated deposits underlying the facility (including fill) 

contain one water-bearing zone. However, because of the variation in lithology of the 

unconsolidated deposits, the water-bearing zone is nonhomogeneous and therefore its 

hydraulic characteristics will vary significantly both horizontally and vertically across the site. 

Evidence of the presence of weathered bedrock was encountered in monitoring-well 

borehole MW-5D at a depth of about 35 feet bgs, and in monitoring-well boreholes MW-3D 

and MW-6D at a depth of 36 feet and 30 feet bgs, respectively. The borings logs for several 

wells identified in the 0.5-mile radius well search indicate a depth to bedrock that ranges 
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from 20 feet to 30 feet. Soil-boring and monitoring-well borehole details are presented in 

Table 8. Soil-boring and monitoring-well borehole logs are presented in Appendix C. The 

locations of geologic cross sections are shown on Figure 4. Geologic cross sections are 

presented on Figures 5, 6 and 7. 

Ground-Water Elevations and Shallow Flow Direction 

Monitoring well construction details are presented in Table 9 and Appendix C. 

Monitoring well Forms A and B are included in Appendix D. 

Ground-water elevations measured during the ECRA Sampling Plan Investigation are 

similar to those measured during the Revised ECRA Sampling Plan Investigation. The 

ground-water levels recorded during the Revised ECRA Sampling Plan Investigation are 

discussed in this report and summarized in Table 10 and on Figure 8. 

The ground-surface elevation at the site is relatively flat and its elevation ranges from 

approximately 16 feet mean sea level (msl) to 19 feet msl. Ground water occurs under most 

of the facility from 7 feet to 10 feet bgs. However, in the southeastern section of the facility 

in the vicinity of Monitoring Well MW-4, anomalously high ground-water levels were 

observed: the depth to water generally was 3 feet to 4 feet higher than the levels observed 

in near by monitoring wells. This condition is referred to as an apparent water-table 
mound. 

During the period of record from April 10,1991 through June 17,1991, ground-water 

elevations in the shallow monitoring wells ranged from a high of 14.1 feet msl in Monitoring 

Well MW-5 to a low of 6.9 feet msl in Monitoring Well MW-6. Elevations observed in 

Monitoring Well MW-15 located near the Passaic River, ranged from 2.2 feet msl to 4.4 feet 

msl during the period of record. However, because Monitoring Well MW-15 is affected by 

tidal fluctuations in the Passaic River, the ground-water elevations in Monitoring Well MW-

15 are not discussed further in this section. For the deep monitoring wells, the ground-water 
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elevations ranged from a high of 11.5 feet msl in Monitoring Well MW-5D to a low of 6.4 

feet msl in Monitoring Well MW-6D. 

For clustered Monitoring Wells MW-3/MW-3D and MW-6/MW-6D, the ground

water elevations in the deeper monitoring well were consistently lower than those in the 

adjacent shallow monitoring well. The magnitude of the difference for Monitoring Wells 

MW-3/MW-3D ranged from 3.0 feet to 3.7 feet. The magnitude of the difference for 

Monitoring Wells MW-6/MW-6D ranged from 0.1 foot to 0.6 foot. These differences 

indicate the potential for a downward component of the ground-water flow under portions 

of the facility. The vertical gradient observed at the location of Monitoring Well MW-

3/MW-3D probably is due to the presence of a 12-foot thick clay layer between the screens 

of the two monitoring wells. The borehole log for Monitoring Well MW-6 does not indicate 

the presence of a clay layer or other low permeability layer that would account for the 

observed vertical gradients. Tidal fluctuations of up to 0.7 foot were measured in 

Monitoring Well MW-6D. Those fluctuations may have caused the observed slight 
downward vertical gradient. 

During eight of the ten water-level measurement events, the ground-water elevations 

in deep Monitoring Well MW-5D were higher than those in the adjacent shallow Monitoring 

Well MW-5. The magnitude of the differences ranged from 0.3 feet to 0.4 feet. On two 

occasions, the ground-water elevations in Monitoring Well MW-5 were higher than those 

in Monitoring Well MW-5D. The magnitude of the difference was 2.6 feet. The apparent 

change in the magnitude and direction resulted from an anomalous 3-foot rise in the 

ground-water elevations measured in Monitoring Well MW-5. 

The lack of a correlative response in any of the adjacent wells and deep monitoring 

well MW-5D with the response observed in Monitoring Well MW-5 indicates that the 

change in ground-water elevation is a localized "point phenomenon". 
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Geraghty & Miller proposes to investigate further the anomalous ground-water 

elevations in accordance with the "Sampling Plan Addendum No. 2" which is submitted 

under separate cover. 

Water-table contours are shown on Figures 9 and 10. The contours indicate a 

general westerly/southwesterly direction of ground-water flow across the site toward the 

Passaic River. They also indicate a local southwesterly component of ground-water flow in 

the northern section of the site towards the middle of the site. The inferred direction of 

ground-water flow may be biased due to the lack of monitoring wells in the northern section 

of the facility. If such a flow component is accurate, it would indicate a potential ground

water draining effect occurring in the middle of the site area. There are two potential 

conditions that could cause a ground-water draining effect in that area: 

o A higher permeability soil zone that trends east-west. 

o High-permeability backfill material around a pipe that extends across the 

western boundary of the site. 

As discussed in a previous section entitled "Site Conditions", there are pipes that 

extend across the western facility boundary. Their depths relative to the water table and 

whether they have high-permeability backfill material around them is not presently known. 

The soil permeability across the site varies significantly, but, Geraghty & Miller's 

investigations have not identified any zones of consistently higher soil permeability. 

Therefore, existence of such a zone although possible, is not likely. In the "Sampling Plan 

Addendum No. 2" which is submitted under separate cover, Geraghty & Miller proposes to 

investigate further the apparent southwesterly flow component by measuring water levels in 

existing and proposed monitoring wells and by conducting an underground utility survey. 

Anomalously high ground-water elevations measured in the southeastern section of 

the facility indicate an apparent water-table mound in the vicinity of Monitoring Well MW-

4. In June 1991, Geraghty & Miller installed a piezometer cluster: PZ-4S (a shallow 
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piezometer screened above the clay layer occurring at 8.5 to 11 feet bgs) and PZ-4D (a 

deeper piezometer screened below the clay layer). The piezometers were developed, but 

not surveyed. The preliminary measurements indicate that the water level in the shallow 

piezometer is approximately 4 feet higher than that in the deeper piezometer. Based on the 

preliminary water-level measurements, the apparent water-table mound in the vicinity of 

Monitoring Well MW-4 could be a water body that is locally perched by the underlying clay 

layer. In the "Sampling Plan Addendum No. 2," Geraghty & Miller proposes to resolve the 

water-table mound issue by comparing ground-water levels and ground-water quality in 

Monitoring Well MW-4, and piezometers PZ-4S and PZ-4D, and other monitoring wells. 

Anomalously high ground-water elevations were observed in Monitoring Wells MW-7, MW-

9, and MW-17. They may also be due to local perched conditions. 

The source of the apparent water-table mound in the vicinity of Monitoring Well 

MW-4 remains unknown. The persistent nature of the observed condition indicates that it 

may be caused by a leaking pipe or pipes, including exfiltration from catch basins. 

Precipitation in combination with preferential surface runoff and/or ponding in the vicinity 

of the monitoring wells may also be responsible for the apparent water-table mound. It is 

possible that the apparently subdued water-table mounding observed in the vicinity of 

Monitoring Wells MW-7, MW-9, and MW-17 are independent from MW-4 and each other, 

and therefore, are caused by different sources. 

The extent, if any, to which the anomalous ground-water conditions observed in the 

southeastern section of the facility impacts contaminant migration will be investigated 

further as part of the work proposed in the "Sampling Plan Addendum No. 2." 

Soil Permeability 

The horizontal hydraulic conductivities of the soils underlying the facility were 

evaluated based on the slug-test results. The hydraulic conductivities data calculated from 
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The slug-test data plots are included in 

The slug test results indicate that the hydraulic conductivity of the soils varies from 

0.3 feet/day (1.2 x 10"4 cm/sec) to 13 feet/day (4.6 x 10"3 cm/sec) with an average of 3 

feet/day (1.1 x 10"3 cm/sec). These values are typical for silty and clayey sand, which 

comprise a significant portion of the soils at the site. Locally more coarse and/or less silty 

or clayey sand could exhibit higher hydraulic conductivities. 

The pumping-test results indicate that the water-bearing zone yields variable and 

relatively low volumes of water to wells: 0.5 gallon per minute (gpm) at Monitoring Well 

MW-3D and 3 gpm at Monitoring Well MW-10. Because Monitoring Well MW-10 was 

pumped at a drawdown of approximately 3 feet out of an available 10 feet, the maximum 

available yield of Monitoring Well MW-10 can be assumed to be greater than 3 gpm, 
probably between 5 gpm and 8 gpm. 

The results of the pumping tests are inconclusive, primarily because the water-bearing 

zone was not stressed sufficiently and the distances to the observation wells were too great. 

Those conditions resulted in very small (less than 0.1 foot) drawdown in most of the 

observation wells or no observed drawdown. The drawdown values, if used, would result 

in unrealistically high transmissivity values. Consequently, the pumping tests data were not 

used to evaluate the transmissivity and storativity of the water-hearing zone. In the 

Sampling Plan Addendum No. 2," Geraghty & Miller proposes to conduct a second 

pumping test in Monitoring Well MW-10 under improved conditions, which would include 

running a 6-hour test while pumping at a higher rate, and measuring the drawdown in two 

additional piezometers (observation wells) to be installed 10 feet and 30 feet from 
Monitoring Well MW-10. 
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To summarize, based on the presently available data, the horizontal hydraulic 

conductivity of the soils across the facility is estimated to range from 0.3 feet/day to 13 

feet/day. The actual hydraulic conductivities of soils may vary significantly across the site. 

Flow Gradient and Ground-Water Velocity 

As discussed above, the hydraulic conductivities based on the slug test data ranged 

from a minimum of 0.3 feet/day (1.2 x 10"4 cm/sec) to a maximum of 13 feet/day (4.6 x 10"3 

cm/sec). These hydraulic conductivities are consistent with the grain size and density of the 
unconsolidated materials underlying facility. 

The overall ground-water flow gradient across the site is approximately 0.01. This 

gradient does not consider the apparent water-table mound observed in the southeastern 

section of the site. The gradient may vary significantly across the site. 

Geraghty & Miller did not estimate the ground-water flow velocity because of high 

inhomogeneity of the unconsolidated deposits, the potential presence of preferential 

pathways and tidal influences. Those conditions tend to render the ground-water flow 

velocities unreliable for predicting time of travel. In addition, ground-water flow velocities 

often are not indicative of the rate of contaminant migration. Physicochemical interactions 

among the aquifer matrix, the ground water, and the contaminants tend to retard the rate 
of contaminant migration. 

SOIL QUALITY 

The results of the UST post-excavation and soil boring sampling and analysis 

programs are discussed in this section. The laboratory analytical results for various 

parameters are evaluated by comparing them to the NJDEP-ECRA guidance levels. Those 
levels are specified below: 
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Parameter Guidance Level 
milligram per kilo pram (mg/kp^ 

1 

10 

Total Volatile Organic Compounds (VOCs) 

Total Base Neutral Organic Compounds (BNs) 

Total Acid Extractable Organic Compounds (AEs) 

Total Petroleum Hydrocarbons (PHCs) 

Total Polycyclic Aromatic Hydrocarbons (PAHs) 

Total Polychlorinated Biphenyls (PCBs) 

Toluene 

Methanol 

Hexene 

Benzene 1 

5 

1 

100 

1 

10 

100 

10 

The guidance levels for toluene, methanol and hexene were provided in the NJDEP 

approval letter. As part of the evaluation, the presence, concentration, and distribution of 

individual constituents and groups of constituents are assessed to identify potential source 

areas and/or patterns, and the extent of contamination. The use of NJDEP-ECRA guidance 

levels does not imply cleanup criteria for the facility. Instead, the levels are used to help 

identify and delineate areas and/or conditions of concern. 

Post-Excavation Sampling and Analysis Program 

A summary of constituents detected in the UST post-excavation soil samples is 

presented in Table 12. Those constituents that exceed the NJDEP-ECRA guidance levels 

are plotted on Figure 11. For this discussion, the constituent concentrations have been 
rounded to the nearest whole number. 

Eleven USTs (A-27, A-24, E-13, A-14, A-15, A-16, A-17, A-18, A-21, A-20 and A-19) 

that formerly contained methanol were removed during the period of October 1987 through 
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February 1989. Three to five post-excavation soil samples were collected from around each 

former tank and analyzed for methanol. One of the four soil samples collected from the 

excavation around former tank E-13 exhibited a concentration of methanol that slightly 

exceeds the NJDEP-ECRA guidance level of 100 mg/kg. The detected concentration is 116 

mg/kg. Similarly, one of the three soil samples collected from the excavation around former 

Tank A-14 exhibited a concentration of methanol (122 mg/kg) that slightly exceeds the 

NJDEP-ECRA guidance level (100 mg/kg). None of the other 38 post-excavation soil 

samples associated with the former methanol tanks exceeded the NJDEP-ECRA guidance 
level of 100 mg/kg. 

Four USTs (A-9, A-10, A-ll, and A-12) that formerly contained toluene were 

removed in October 1987. Three to five post-excavation soil samples were collected and 

analyzed for toluene. All soil samples collected from the excavations around former tanks 

A-10, A-ll and A-12 exhibited concentrations of toluene that exceed the NJDEP-ECRA 

guidance level of 1 mg/kg. The detected concentrations for soil samples associated with 

former tank A-10 ranged from 261 mg/kg to 342 mg/kg. The detected concentrations for 

soil samples associated with former tank A-ll ranged from 73 mg/kg to 130 mg/kg. The 

detected concentrations for soil samples associated with former tank A-12 ranged from 3 

mg/kg to 594 mg/kg. Three of the five soil samples associated with tank A-9 exhibited 

concentrations of toluene that exceed the NJDEP-ECRA guidance level of 1 mg/kg. The 

concentrations in those three soil samples ranged from 27 mg/kg to 805 mg/kg 

Nine USTs (A-25, C-3, A-4, C-2, E-l, E-5, E-6, A-7, and E-8) that formerly contained 

fuel oil were removed. Tanks A-25, C-3, A-4, C-2, and E-l contained No. 2 fuel oil and 

were removed during the period of September through November 1987. Tanks E-5, E-6, 

A-7, and E-8 contained No. 6 fuel oil and were removed in February 1990. Four to eight 

post-excavation soil samples were collected from around each former tank, including the 

excavated material, and analyzed for total PHCs. With the exception of soil samples 

associated with former tank A-25, at least two soil samples associated with each of the tanks 

exhibited concentrations of total PHCs that exceed the NJDEP-ECRA guidance level of 100 
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mg/kg. The concentrations detected in soil samples associated with the eight tanks that 

exceed the NJDEP-ECRA guidance level ranged from 116 mg/kg to 24,000 mg/kg. Notable 

concentrations (i.e., above 10,000 mg/kg) were reported for soil samples associated with 

former underground storage tanks E-l and A-7. Soil samples associated with former 

underground storage tank A-25 did not exhibit concentrations of total PHCs above the 
NJDEP-ECRA guidance level. 

One underground storage tank (A-26) that formerly contained gasoline and one 

underground storage tank (A-22) that formerly contained methyl isobutyl ketone (MIBK) 

were removed in October 1987 and January 1989, respectively. Of the four post-excavation 

soil samples associated with former tank A-26 and analyzed for total PHCs, three soil 

samples exhibited concentrations that exceed the NJDEP-ECRA guidance level of 100 

tng/kg. Those three soil samples exhibited total PHC concentrations of 419 mg/kg, 489 

mg/kg, and 1,250 mg/kg. None of the five post-excavation soil samples associated with 

former tank A-22 exhibited concentrations of MIBK that exceed the NJDEP-ECRA 
guidance level of 1 mg/kg. 

One underground storage tank (A-23) that formerly contained hexene was removed 

m October 1988. Four post-excavation soil samples were collected and submitted for 

laboratory analysis of hexene. However, the laboratory misplaced the soil samples and 

therefore did not perform the analyses. Soil borings were drilled during the Revised ECRA 

Sampling Plan Investigation to obtain samples from around the former hexene UST. 
Hexene was not detected in those samples. 

The results of the post-excavation soil sampling and analysis program indicate the 
following: 

o For the 11 methanol tanks, 37 out of 39 soil samples exhibited methanol 

concentrations below the NJDEP-ECRA guidance level. Two samples 

exhibited methanol concentrations (122 mg/kg and 116 mg/kg) that exceed 
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slightly the NJDEP-ECRA guidance level of 100 mg/kg. The locations of the 

former methanol USTs are not areas of concern. 

o The location of the former toluene USTs is an area of concern. The former 

toluene USTs appear to have been a source of soil and ground-water 
contamination. 

o With the exception of the location of former UST A-25, and the possible 

exception of the location of former UST C-3, the locations of the former fuel 

oil USTs are areas of concern. The former fuel oil USTs appear to have 

been a source of soil and ground-water contamination. 

o The location of the former gasoline UST, A-26, is an area of concern. The 

former gasoline UST appears to have been a source of soil and ground-water 
contamination. 

o The locations of the former MIBK and hexene USTs are not areas of concern. 

o The UST excavations were partially backfilled with the excavated soils. 

Soil contamination associated with the former toluene, fuel oil and gasoline 

USTs will be addressed in the cleanup plan. 

The UST removal program was completed before the start of the Revised ECRA 

Sampling Plan Investigation. The results of the UST removal program were used to guide 

the selection of the soil boring and monitoring well locations proposed for the Revised 

ECRA Sampling Plan Investigation and the selection of analytical parameters. The results 

for soil borings drilled during the Preliminary Investigation and ECRA Sampling Plan 

Investigation were also used for that purpose. 
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The results of the post-excavation soil sampling were submitted to the NJDEP in the 

Revised Plan. Based on those results, the NJDEP requested that the UST-related soil 

contamination be further delineated as part of the soil boring sampling and analysis 
program. 

Soil Boring Sampling and Analysis Program 

Summaries of the constituents detected in soil samples from soil borings are 

presented in Tables 13 through 23. Those tables summarize the soil quality data from the 

Preliminary Investigation (Tables 13 through 15), the ECRA Sampling Plan Investigation 

(Tables 16 through 18), and the Revised ECRA Sampling Plan Investigation (Tables 19 

through 23). The analytical data reports for the Revised Sampling Plan Investigation 

(prepared by ERI) are submitted with this report under separate cover. The analytical data 

reports for the Preliminary Investigation and ECRA Sampling Plan Investigation were 

submitted previously to the NJDEP. 

The soil-quality constituents that exceed the NJDEP-ECRA guidance levels are 

plotted on Figure 12. The totals of the tentatively identified (HD) compounds for VOCs, 

BNs and AEs that exceed 1 mg/kg, 10 mg/kg, and 10 mg/kg, respectively, are plotted on 

Figure 12. Other constituents that were detected but do not have an NJDEP-ECRA 

guidance level are also plotted on Figure 12. 

This discussion is based primarily on the results shown on Figure 12. To facilitate 

this discussion of the soil boring sampling and analysis program, the following conventions 

have been adopted: 

o Individual constituents and groups of constituents that exceed NJDEP-ECRA 

guidance levels are presented and discussed. 
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o Individual constituents within these groups (e.g., VOCs) that exceed an 

NJDEP-ECRA guidance level are also presented and selectively discussed. 

o PAHs comprised most of the constituents under the BN group. The total 

PAHs are presented when the total BN group exceeds the NJDEP-ECRA 

guidance level. 

o Phenol comprises all of the AE group when that group exceeds the NJDEP-

ECRA guidance level and is presented and discussed. 

o Total TID VOCs, total TTD BNs, and total TID base/neutral and acid 

extractable organic compounds (BNAs) are presented only when they exceed 

1 mg/kg, 10 mg/kg, and 10 mg/kg, respectively. 

o Total phenolics data are presented for each sample that showed detectable 
concentrations. 

For field duplicate samples, the higher concentration values are presented. 

The "J" qualified concentration values (i.e., estimated values which are less 

than the detection limit) are included in the sum of a group of compounds 

and are presented in this text without the qualifier. 

The reported concentrations of chemical constituents are rounded to the 
nearest 0.1 mg/kg. 

Four soil borings, B-18, B-19, B-20, and B-21, were drilled around the location of 

former soil boring S-7 to further delineate the VOCs and total PHCs detected in the sample 

collected from that former soil boring during the ECRA Sampling Plan Investigation. A 

sample was not taken from soil boring B-21 because of poor material recovery and because 
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the nature of the recovered material was not suitable for analysis. One of the two samples 

collected from soil boring B-20 exhibited concentrations of toluene (230 mg/kg) that exceed 

the NJDEP-ECRA guidance level of 1 mg/kg. The sample from soil boring B-18 exhibited 

concentrations of toluene (890 mg/kg) and total PHCs (206 mg/kg) that exceed the NJDEP-

ECRA guidance levels of 1 mg/kg and 100 mg/kg, respectively. 

Six soil borings, B-6, B-7, B-8, B-9, B-26, and B-27, were drilled in the vicinity of 

former soil borings S-2 and B-4 (1986) to further delineate the VOCs and total PHCs 

detected in samples from those former soil borings. Soil borings B-6, B-7, B-8, and B-9 were 

also drilled to further delineate the total phenolics and BNs detected in the sample from 

former soil boring S-2. Toluene was detected in each of the samples from soil borings B-6 

and B-8 at a concentration of 360 mg/kg and in the samples from soil boring B-7 and B-9 

at concentrations of 17 mg/kg and 2.4 mg/kg, respectively. Each of these detected 

concentrations of toluene exceeds the NJDEP-ECRA guidance level of 1 mg/kg. Total 

PAHs were detected in the sample from soil boring B-6 at a concentration of 12.5 mg/kg. 

Total PHCs in samples from soil borings B-6 (547 mg/kg), B-8 (576 mg/kg) and B-9 (153 

mg/kg) exceed the NJDEP-ECRA guidance level of 100 mg/kg. Total phenolics were 

detected in the samples from soil boring B-7 (5.6 mg/kg), B-8 (40 mg/kg), and B-9 (7.4 

mg/kg). The total phenolics detected in the sample from former soil boring S-2 was 200 
mg/kg. 

Toluene and benzene were detected in the sample from soil boring B-26 at 

concentrations of 20,000 mg/kg and 80 mg/kg, respectively, which exceed the NJDEP-

ECRA guidance levels of 1 mg/kg for both constituents. Total PHCs (4,430 mg/kg) and 

total PAHs (71.3 mg/kg) in the sample from soil boring B-26 exceed the NJDEP-ECRA 

guidance levels of 100 mg/kg and 10 mg/kg, respectively. Toluene was detected in the 

sample from soil boring B-27 at a concentration of 160 mg/kg. 

Soil borings B-13, B-14, B-15, B-16, B-17, and B-22 were drilled to delineate further 

the VOCs and total PHCs detected at the location of former soil boring S-8 and to 
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investigate further the soil quality in the vicinity of the former gasoline UST, A-26. 

Specifically, soil boring B-14 was drilled to "resample" a location formerly sampled (A-26-C) 

during the post- excavation soil sampling event. Soil sample A-26-C exhibited a total PHC 

concentration of 1,250 mg/kg. Samples from soil borings B-13, (3,400 mg/kg), B-14 (620 

mg/kg) and B-16 (12 mg/kg) exhibited concentrations of toluene that exceed the NJDEP-

ECRA guidance level of 1 mg/kg. The sample from soil boring B-16 exhibited 

concentrations of less than 1 mg/kg for benzene, total xylene, and carbon tetrachloride. 

Trichlorofluoromethane was detected in the sample from soil boring B-16 at a concentration 

of 1.6 mg/kg. Total PHCs detected in the samples from soil borings B-13 (1,630 mg/kg) 

and B-14 (1,410 mg/kg) exceed the NJDEP-ECRA guidance level of 100 mg/kg. Because 

of poor material recovery during split-spoon sampling, a sample from soil boring B-17 was 
not collected. 

As previously stated, the post-excavation soil samples were misplaced by the 

laboratory, therefore soil borings B-23, B-24, and B-25 were drilled to sample soils around 

the former hexene UST. Hexene was not detected in the soil boring samples. However, 

for one of the three soil boring samples the detection limit (2.5 mg/kg) was above the 1 

mg/kg NJDEP-ECRA guidance level. 

Soil borings B-28, B-29, and B-30 were drilled to investigate further the soil 

conditions around former fuel oil UST C-3. Specifically, soil boring B-29 was drilled to 

'resample" a location (C-3-A) previously sampled during the post-excavation soil sampling 

event. Soil sample C-3-A exhibited a total PHC concentration of 424 mg/kg. None of the 

samples from soil borings B-28, B-29 and B-30 exceeds the 100 mg/kg NJDEP-ECRA 
guidance level. 

Soil boring B-42 was drilled to investigate the stained area east of Building 25. Total 

PAHs were detected at 19.6 mg/kg. The NJDEP-ECRA guidance level for PAHs is 10 

mg/kg. Total PHCs were detected (207 mg/kg) above the NJDEP-ECRA guidance level 

of 100 mg/kg. PCBs were not detected. The PCB detection limit was 0.16 mg/kg. 
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Soil boring B-41 was drilled to investigate the transformer area south of Building 1. 

Concentrations of constituents were not detected above NJDEP-ECRA guidance levels. 

PCBs were not detected. The PCB detection limit was 0.16 mg/kg. 

Soil borings B-l, B-2, B-3, B-4, and B-5 were drilled to investigate further the 

conditions in the vicinity of the former toluene USTs and former soil boring S-l. Toluene 

was detected in soil borings B-4 and B-3 at concentrations of 17,000 mg/kg and 2.4 mg/kg, 

respectively, which exceed the NJDEP-ECRA guidance level of 1 mg/kg. Total PHCs were 

detected in soil borings B-2 (148 mg/kg) and B-4 (4,670 mg/kg) above the NJDEP-ECRA 

guidance level of 100 mg/kg. 

Soil borings B-44 and B-46 were drilled to investigate the area around the 

transformer located northeast of Building 12. Total PHCs were detected in the samples 

from B-44 (737 mg/kg) and B-46 (400 mg/kg) above the NJDEP-ECRA guidance level of 

100 mg/kg. PCBs were not detected in the sample from soil boring B-46. PCB-1260 was 

detected in the samples from soil boring B-44 at concentrations of 0.47 mg/kg and 2.2 

mg/kg in the original sample and field duplicate sample, respectively. 

Soil borings B-10, B-ll, B-12, and B-40 were drilled to investigate further the soil 

quality in the vicinity of former UST A-4. Specifically, soil boring B-40 was drilled to 

resample" a location (A-4-A) formerly sampled during the post-excavation sampling event. 

Soil sample A-4-A exhibited a total PHC concentration of 3,410 mg/kg. Total PHCs 

detected in samples from soil borings B-10 (193 mg/kg) and B-40 (4,040 mg/kg) exceed the 
NJDEP-ECRA guidance level of 100 mg/kg. 

Soil boring B-43 was drilled to investigate the soil quality adjacent to the steam 

cleaning pad. Soil boring B-45 was drilled to investigate the stained area adjacent to the 

loading dock at Building 36. Total PHCs were detected in the sample from soil boring B-43 

(320 mg/kg) above the NJDEP-ECRA guidance level of 100 mg/kg. Constituents that 
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exceed NJDEP-ECRA guidance levels were not detected in the samples from soil boring 

B-45. 

Soil borings B-31, B-32, B-33, B-34, B-35, and B-39 were drilled to investigate further 

the soil quality around former fuel oil USTs E-5, E-6, E-8, and A-7. Total PHCs were 

detected in the samples from soil borings B-33 (1,820 mg/kg), B-34 (1,770 mg/kg), B-35 

(1,550 mg/kg), and B-39 (672 mg/kg) at concentrations of which exceed the NJDEP-ECRA 

guidance level of 100 mg/kg. Total PAHs were detected in the samples from borings B-33 

and B-44 at concentrations of 15.3 mg/kg and 11.1 mg/kg, respectively, which exceed the 
NJDEP-ECRA guidance level of 10 mg/kg. 

Soil borings B-36 through B-39 were drilled to investigate further the soil conditions 

around the former methanol underground storage tanks. Methanol was not detected above 

the NJDEP-ECRA guidance level of 100 mg/kg. 

Benzoic acid, benzaldehyde and formaldehyde were not detected in the soil samples 

analyzed for those constituents (Tables 2 and 3). The samples from soil borings B-43 and 

B-45 scheduled for pH analysis were analyzed 25 days after sample collection during which 

time the pH may have changed substantially. Therefore, the pH values are not presented. 

Benzoic acid, benzaldehyde, and formaldehyde in soil, and soil pH will be investigated 

further as part of the work proposed in the "Sampling Plan Addendum No. 2" which is 

submitted under separate cover. 

TID VOCs were detected in samples from two ECRA Sampling Plan Investigation 

soil borings, S-9 (1.0 mg/kg) and S-10 (0.8 mg/kg). TID BNs were detected in all soil 

samples from the ECRA Sampling Plan Investigation at concentrations that ranged from 

1,218 mg/kg to 1.4 mg/kg. TID VOCs were not detected in 2 of the 23 soil samples from 

the Revised ECRA Sampling Plan Investigation that were analyzed for those compounds at 

concentrations of 2.0 mg/kg and 0.3 mg/kg. TID BNs were detected at concentrations that 

ranged from 15,150 mg/kg to 0.2 mg/kg in the 16 soil samples from the Revised ECRA 
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Sampling Plan Investigation that were analyzed for those compounds. A summary of the 

TID compounds detected in soil samples from both the ECRA Sampling Plan Investigation 

and the Revised ECRA Sampling Plan Investigation is presented in Appendix F. 

Geraghty & Miller proposes to conduct additional soil sampling and analyses, 

including TID analyses as part of the "Sampling Plan Addendum No. 2." The TID 

compounds detected during previous investigations will be evaluated together with the TID 

compounds that will be identified during the proposed sampling and analysis. The 

evaluation will define the classes of compounds and consider their effect on the potential 

remedial alternatives for the facility. 

The results of the soil boring sampling and analysis program indicate the following: 

o Constituents, including toluene, benzene, PAHs, and total PHCs exceed the 

NJDEP-ECRA guidance levels by a significant margin at several soil sampling 
locations. 

Toluene was detected in soil at concentrations up to 20,000 mg/kg 

Benzene was detected in soil at concentrations up to 80 mg/kg 

Total PAHs were detected in soil at concentrations up to 71 mg/kg 

Total PHCs were detected in soil at concentrations up to 4,670 mg/kg 

o The southeastern section of the facility, which includes the location of the 

former toluene USTs and former production facilities that used toluene and 

benzene, is an area of concern because of the high concentrations of toluene, 

benzene, and PAHs. The major portion of this area of concern extends 250 

feet south of the location of the former toluene USTs. Sources, other than 

the former USTs, such as spills and leaks, probably contributed to the toluene 

contamination in soil. 
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o Total PHCs were detected at high concentrations throughout the facility and 

are a constituent of concern in soil. 

o PCBs and metals are not constituents of concern at the facility. 

o Because of the high concentrations of certain constituents, some samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

at may not have been detected due to sample dilution and associated elevated 
detection limits. 

o Significant levels (up to 15,150 mg/kg) of TID compounds occur in soil. 

o Additional soil sampling is proposed in the "Sampling Plan Addendum No. 2." 

The need for, and extent of, soil remediation will be addressed in the cleanup 
plan. 

GROUND-WATER QUALITY 

The results of all ECRA-related ground-water sampling at the facility are discussed 
in this section. 

The laboratory analytical results are evaluated by comparing them to the NJDEP-

ECRA guidance levels. Those levels are specified below: 

Parameter 

Total VOCs 
Total BNs 
Total AEs 
Total PHCs 

Guidance Level 
micrograms per liter fnp/1.1 

10 
50 
50 
1,000 
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As part of the evaluation, the presence, concentration, and distribution of individual 

constituents and groups of constituents are assessed to delineate any potential plumes or 

other contamination patterns at the facility. The use of NJDEP-ECRA guidance levels does 

not imply cleanup criteria for the facility. Instead, the levels are used to help identify and 
delineate areas and/or conditions of concern. 

Ground-Water Sampling and Analysis Prnyram 

Tables 24 through 30 summarize the ground-water quality data from both the ECRA 

Sampling Plan Investigation (Tables 24 through 26) and the Revised ECRA Sampling Plan 

Investigation (Tables 27 through 30). The monitoring well purging and sampling data for 

the Revised ECRA Sampling Plan Investigation are included in Appendix G. The analytical 

data reports for the Revised ECRA Sampling Plan Investigation (prepared by ERI) are 

submitted with this report under separate cover. The analytical data for the Preliminary 

Investigation and the ECRA Sampling Plan Investigation were submitted previously to the 
NJDEP. 

A summary of the constituents detected in samples from monitoring wells, including 

total TID compounds, is presented on Figure 13. That figure is designed to facilitate a 

comparison of the two rounds of ground-water sampling and analysis data. Figures 14 and 

15 present the detected concentrations of toluene and phenol in ground water, respectively. 

This discussion is based primarily on the results shown on Figure 13. To facilitate 

this presentation and discussion of the ground-water analytical data, the following 
conventions have been adopted: 

o The reported concentrations of chemical constituents are rounded to the 
nearest whole unit. 
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o The "J" qualified concentration values (i.e. estimated values which are less 

than the detection limit) are included in the sum of a group of compounds 

and are presented in this text without the qualifier. 

o Because the total VOCs reported for each monitoring well sample exceed the 

NJDEP-ECRA guidance level of 10 ug/L, each VOC is presented and 
discussed. 

o The total BNs for samples from Monitoring Wells MW-2 and MW-4 exceed 

the NJDEP-ECRA guidance level of 50 ug/L. The PAHs are the primary 
constituents that contribute to the total BNs when they exceed the guidance 

level. The BNs are presented and discussed as a group of compounds without 
reference to individual constituents. 

o Phenol is the primary and often the only AE detected. In addition to the 

total AEs, the analytical results for phenol are presented and discussed. 

o For field duplicate samples, the higher concentration values are presented. 

The primary constituents of concern in ground water are toluene, phenol and 

benzene. The highest reported concentration of toluene is 110,000 ug/L detected in the 

sample from Monitoring Well MW-11. Samples from Monitoring Wells MW-4 and MW-17 

contained 100,000 ug/L of toluene. Concentrations of toluene, 64,000 ug/L, 18,000 ug/L, 

15,000 ug/L, 12,000 ug/L, and 5,640 ug/L were detected in samples from Monitoring Wells 

MW-14, MW-6, MW-5, MW-10, and MW-3, respectively. 

Toluene was detected at 110 ug/L in one of the samples from Monitoring Well MW-

1. Toluene was detected between 100 ug/L and 10 ug/L in the other sample from 

Monitoring Wells MW-1 and the sample from MW-9, and between 10 ug/L and 1 ug/L 

(inclusive) in samples from Monitoring Wells MW-2, MW-3D, MW-6D, MW-8, and MW-12. 
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Toluene was not detected in samples from Monitoring Wells MW-5D, MW-7, MW-15, MW-
16, and MW-18. 

The highest reported concentration of phenol is 930,000 ug/L, which was detected 

in the sample from Monitoring Well MW-3D. Samples from Monitoring Wells MW-3 and 

MW-6 contained 240,000 ug/L and 120,000 ug/L of phenol, respectively, and samples from 

Monitoring Wells MW-11 and MW-6D contained 54,000 ug/L and 15,000 ug/L, respectively. 

Phenol was detected at concentrations between 10,000 ug/L and 1,000 ug/L in samples from 

Monitoring Wells MW-4, MW-12, MW-13, and MW-17, and between 1,000 ug/L and 100 

ug/L in Monitoring Wells MW-10 and MW-14. Phenol was detected at concentrations 

between 100 ug/L and 10 ug/L in samples from Monitoring Wells MW-1, MW-2, MW-5D, 

and MW-9, and at 10 ug/L or less in samples from Monitoring Wells MW-5 and MW-7. 

Phenol was not detected in samples from Monitoring Wells MW-8 and MW-16. 

The highest reported concentration of benzene is 3,500 ug/L detected in Monitoring 

Well MW-4. Benzene was detected in the sample from Monitoring Well MW-14 at a 

concentration of 1,700 ug/L, and in the samples from Monitoring Wells MW-1, MW-9 and 

MW-10 at concentrations of 1,000 ug/L, 490 ug/L, and 140 ug/L, respectively. Benzene was 

detected in the samples from Monitoring Wells MW-7 and MW-8 at concentrations of 29 

ug/L and 10 ug/L, respectively, and below 10 ug/L in samples from Monitoring Wells MW-

2 and MW-6D. Benzene was not detected in samples from Monitoring Wells MW-3, MW-

3D, MW-5, MW-5D, MW-6, MW-11, MW-13, MW-15, MW-16, MW-17, and MW-18. 

Another constituent of concern is trichloroethene (TCE) which was detected at a 

maximum concentration of 2,700 ug/L in the sample from Monitoring Well MW-5D. TCE 

was detected at concentrations of 1,400 ug/L, 900 ug/L, 550 ug/L, and 260 ug/L in samples 

from Monitoring Wells MW-5, MW-9, MW-18, and MW-16, respectively, and in the sample 

from Monitoring Well MW-15 at a concentration of 18 ug/L. Trace concentrations, less 

than 10 ug/L, of trichloroethene were detected in samples from Monitoring Wells MW-3D 

and MW-6D. Trichloroethene was not detected in samples from Monitoring Wells MW-1, 
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MW-2, MW-3, MW-4, MW-6, MW-7, MW-8, MW-10, MW-11, MW-13, MW-14, and MW-
17. 

Trans- 1,2-Dichloroethene (DCE) was detected in samples from Monitoring Wells 

MW-3D (24 ug/L), MW-6D (44 ug/L), MW-9 (32 ug/L), MW-12 (18 ug/L), MW-15 (19 

ug/L), and MW-18 (49 ug/L). The reported concentration of DCE in the sample from 
Monitoring Well MW-16 is 2 ug/L. 

Vinyl chloride was detected in samples from Monitoring Wells MW-3D (12 ug/L), 

MW-9 (20 ug/L), MW-12 (5 ug/L), and MW-18 (24 ug/L). Tetrachloroethene was detected 

in samples from Monitoring Wells MW-5D (26 ug/L), MW-9 (11 ug/L), MW-12 (9 ug/L), 
and MW-16 (5 ug/L). 

1,1,1-Trichloroethane (TCA) was detected in samples from two monitoring wells 

MW-5D and MW-16, at concentrations of 80 ug/L and 17 ug/L, respectively. Chloroform 

was detected in samples from Monitoring Wells MW-8 (1 ug/L) and MW-16 (5 ug/L). 1,1-

Dichloroethene was detected in Monitoring Well MW-16, at a concentration of 1 ug/L. 

Ethylbenzene was detected in samples from Monitoring Wells MW-1 and MW-9 at 

concentrations of 15 ug/L and 32 ug/L, respectively. Total xylenes were detected in 

samples from Monitoring Well MW-1 and MW-9 at concentrations of 26 ug/L and 44 ug/L, 

respectively. Trace concentrations, less than 10 ug/L, of total xylenes were detected in 

samples from Monitoring Wells MW-6, MW-8, and MW-12. 

Chlorobenzene was detected in samples from Monitoring Wells MW-2, MW-9, MW-

12, and MW-18 at concentrations of 29 ug/L, 19 ug/L, 10 ug/L, and 35 ug/L, respectively. 

Trace concentrations, less than 10 ug/L, of chlorobenzene were reported for Monitoring 

Wells MW-1, MW-3D, MW-6D, and MW-8. 
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The water sample collected from soil boring B-4 during the Preliminary Investigation 

contained 5,400,000 ug/L of toluene, 68,000 ug/L of benzene, and 12,000 ug/L of methylene 

chloride. The LNAPL collected from Monitoring Well MW-7 contained 541,000 mg/kg (54 

percent) of toluene and 408,900,000 ug/L (41 percent) of PHCs. 

Chloride was detected in the sample from Monitoring Well MW-5 at a concentration 

of 130 milligram/liter (mg/L). Fecal coliform was not detected (0 colonies/100 milliliters) 

in that sample. Major ions detected in the sample from Monitoring Well MW-3 include 

sulfate (36,000 mg/L), sodium (4,130 mg/L), iron (2,280 mg/L), and chloride (763 mg/L). 

Total dissolved solids in that sample were detected at a concentration of 37,400 mg/L 

Major and minor ions in ground water will be investigated further as part of the work 

proposed in the "Sampling Plan Addendum No. 2." 

TTD VOCs were detected in four samples from monitoring wells during the ECRA 

Sampling Plan Investigation at concentrations that ranged from 71 ug/L to 4.6 ug/L TID 

VOCs were detected in samples from 11 monitoring wells during the Revised ECRA 

Sampling Plan Investigation at concentrations that ranged from 760 ug/L to 11 ug/L. 

TID BNAs were detected in samples from all monitoring wells during the ECRA 

Sampling Plan Investigation at concentrations from 17,324 ug/L to 48 ug/L and in all but 

one monitoring well during the Revised ECRA Sampling Plan Investigation at 

concentrations that ranged from 599,785 ug/L to 53 ug/L A summary of TID compounds 

detected in ground-water samples is presented in Appendix F. 

An evaluation of the TTD compounds detected in ground-water samples from 

previous investigations together with those that will be detected during the proposed 

sampling and analysis will be conducted as pan of the work proposed in the "Sampling Plan 

Addendum No. 2. The evaluation will define the classes of compounds and consider their 

effect on the potential remedial alternatives for the facility. 
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The results of the ground-water sampling and analysis program indicate the following: 

o Toluene, phenol, benzene and TCE are constituents of concern in ground 
water. 

o Toluene is present in ground water throughout the facility. Toluene 

concentrations up to 110,000 ug/L were detected in ground-water samples 

from the southern half of the facility. The toluene area of concern for soil, 

appears to be a source for toluene in ground water. Other potential sources 

of toluene will be investigated as part of the work proposed in the "Sampling 
Plan Addendum No. 2." 

o Phenol is present in ground-water throughout the facility. Phenol 

concentrations up to 930,000 ug/L were detected in samples from monitoring 

wells along the northern facility boundary. Concentrations of phenol up to 

120,000 ug/L were detected in the southern half of the facility. The source(s) 

of phenol contamination presently is not known but will be investigated as 

part of the work proposed in the "Sampling Plan Addendum No. 2." 

) The areas of toluene and phenol contamination in ground water extend to, 

and probably cross, the northern, southern and western boundaries of the 

facility. Additional off-site and downgradient monitoring wells will be 

installed, as part of the work proposed in the "Sampling Plan Addendum No. 
2." 

» Benzene is present in ground water in the southern half of the facility at a 

maximum concentration of 3,500 ug/L. The area of benzene contamination 

in groundwater extends to, and probably crosses, the southern and western 

facility boundaries. The source(s) of benzene contamination is presently not 
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known but will be investigated as part of the work proposed in the "Sampling 
Plan Addendum No. 2." 

TCE and other chlorinated organic compounds are present in ground water 

at various locations across the facility. The maximum on-site concentration 

of TCE, 2,700 ug/L, was detected in a sample from a monitoring well located 

in the southeastern section of the facility. TCE was detected in the sample 

from an adjacent shallow monitoring well, at a concentration of 1,400 ug/L 

TCE was detected in a sample from a monitoring well located in the central 

section of the facility at a concentration of 550 ug/L. Trace concentrations 

(less than 10 ug/L) of TCE were detected in ground-water samples from three 

other monitoring wells across the facility. TCE was detected in an 

"upgradient" and off-site monitoring well at a concentration of 260 ug/L, and 

in a downgradient/offsite monitoring well at a concentration of 18 ug/L. The 

apparent water-table mound in the southeastern section of the facility could 

be potentially responsible for localized upgradient and off-site contaminant 

migration. The source(s) of TCE and the chlorinated organic compound 

contamination presently is not known but will be investigated as part of the 
work proposed in the "Sampling Plan Addendum No. 2." 

Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

may not have been detected due to sample dilution and resultant elevated 
detection limits. 

Significant levels (up to 199,785 ug/L) of T1D compounds occur in ground 
water. 

The need for and extent of ground-water remediation will be addressed in the 
cleanup plan. 
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Ground-water quality will be investigated further to define better the presence, 

concentration, distribution and source of constituents of concern both onsite and offsite. As 

proposed in the "Sampling Plan Addendum No. 2," two rounds of ground-water sampling will 

be conducted. Samples will be collected from all existing and proposed monitoring wells. 

LNAPL and DNAPL Recovery 

According to Kalama, the recovery effort in Monitoring Well MW-7 consisted of 

pumping the LNAPL out on seven occasions during the period of May through November 

1988. The LNAPL thickness was measured before and after each pumping event. Prior to 

the first event, approximately 1 foot of LNAPL was measured, prior to the second event, 

approximately 0.6 foot was measured; and prior to the third and fourth event, approximately 

0.3 foot was measured. The LNAPL thickness after each of the first four pumping events 

was not measurable with the oil/water interface probe, but a trace amount of LNAPL was 

observed. Prior and subsequent to the fifth, sixth and seventh event, the LNAPL thickness 

was not measurable with the oil-water interface probe, but only a trace amount of LNAPL 
was observed. 

During the ECRA Sampling Plan Investigation, a sample of the LNAPL in 

Monitoring Well MW-7 was collected and analyzed for VOC and BNs plus TID compounds, 

and total PHCs. That sample was collected in January 1988, prior to the LNAPL recovery 

effort. Toluene was detected in the sample at a concentration of 541,000 mg/kg, indicating 

that 54 percent of the mass of the product phase consists of toluene. TID BNAs were 

detected at a concentration of 222,700 mg/kg (which included TID toluene at a 

concentration of 150,000 mg/kg). The total PHC concentration was reported as 408,900,000 

ug/L. The PHC concentrations might have been affected by the presence of toluene. 

Toluene was not detected at a detection limit of 5 ug/L in the sample collected from 

Monitoring Well MW-7 during the Revised ECRA Sampling Plan Investigation (April 1991), 

but total PHCs were detected at a concentration of 4,100 ug/L in that sample. 
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According to Kalama, LNAPL was detected in Monitoring Well MW-5. Kalama 

recovered the LNAPL which was not analyzed but is similar to the LNAPL recovered from 

Monitoring Well MW-7. 

The presence and thickness of free LNAPL and DNAPL were monitored 

concurrently during the initial nine rounds of water-level measurements for the Revised 

ECRA Sampling Plan Investigation with an oil/water interface probe. LNAPL was not 

detected. Monitoring Well MW-5 was the only well that evidenced the presence of DNAPL. 

A dark-brown DNAPL was detected at the bottom of Monitoring Well MW-5. The DNAPL 

was observed initially on April 12,1991. The measured thickness, based on the coating on 

the probe, was approximately 0.3 feet. On April 20, 1991, a product thickness of 0.4 feet 

was measured. On April 22, 1991, the well was purged with a suction pump with the intake 

at about 4 feet above the bottom of the well. Ground water was sampled as part of the 

regular sampling event in all monitoring wells, but the DNAPL was not sampled. Based on 

the concentration of constituents in the sample from Monitoring Well MW-5, which 

contained 1,400 ug/L of TCE, the DNAPL probably contains TCE. Following the ground

water sampling event, product thicknesses of 0.4 feet, 0.5 feet and 0.2 feet were measured 

on April 25, May 3, and May 17, 1991, respectively. 

The presence of non-aqueous phase liquids (LNAPL and DNAPL) will be monitored 

in accordance with the work proposed in the "Sampling Plan Addendum No. 2." 

CONCLUSIONS 

1. The Kalama facility in Garfield, New Jersey is an active chemical manufacturing 

plant which is approximately 100 years old. Historically, the facility manufactured 

various chemicals, including formaldehyde, benzoic acid, benzaldehyde and salicylic 

acid under several ownerships. Kalama purchased the facility from Tenneco in 

December 1982. 
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Approximately 50 percent of the 6.4 acre facility is occupied by buildings and 

approximately 25 percent of the facility is covered with pavement, primarily asphalt. 

An extensive network of pipes and structures is present beneath the site surface. As 

part of the plant operations, tank trucks, tractor trailers and rail cars move around 

the facility daily. As such, there are extremely congested surface and underground 

conditions at the facility. These factors complicate the environmental investigative 
efforts. 

With the exception of several buildings and the benzoic acid/benzaldehyde 

production facility which no longer exist, the site surface conditions have changed 
little over the past 44 years. 

There are no private or public supply wells within a 0.25-mile radius from the 

Kalama site. Additional well search activities are proposed in the "Sampling Plan 
Addendum No. 2." 

The geology of the Kalama site is characterized by approximately 25 to 35 feet of 

unconsolidated deposits which are underlain by the Brunswick Formation shales and 

sandstones. The unconsolidated deposits generally include approximately 3 feet to 

8 feet of fill over natural sand, silt, and clay. The lithology of the unconsolidated 

deposits varies significantly, both horizontally and vertically, across the site. 

There is a single water-bearing zone in the unconsolidated deposits. The depth to 

the water table is generally 7 feet to 10 feet below ground surface and increases 

toward the Passaic River where the ground water discharges. There are tidal effects 

on ground water in the unconsolidated deposits within approximately 150 feet of the 

river. The significance of the tidal fluctuations for off-site contaminant migration and 

potential remedial alternatives for the facility is not understood at this time. Tidal 

fluctuations will be monitored further in accordance with the work proposed in the 
"Sampling Plan Addendum No. 2." 
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7. There is some evidence that the apparent water-table mound in the southeastern 

section of the facility is a perched water body. The extent to which the anomalous 

ground-water conditions observed in the southeastern section of the facility impact 

off-site contaminant migration will be investigated further in accordance with the 
"Sampling Plan Addendum No. 2." 

8. The general direction of ground-water flow is to the west/southwest, toward the 
Passaic River. 

9. The soil hydraulic conductivity, based on slug tests, ranges from 0.3 feet/day (1.2 x 

10 centimeters/second) to 13 feet/day (4.6 x 10"3 centimeters/second) with an 

average of 3 feet/day (1.1 x 103 centimeters/second). These values are typical for 

silty and clayey sands, which comprise a significant portion of the soils on the site. 

The overall ground-water flow gradient across the site is approximately 0.01. The 

hydraulic conductivity and ground-water flow gradient may range significantly across 

the site. Geraghty & Miller did not calculate ground-water flow velocities because 

of the high inhomogeneity of the unconsolidated deposits, the potential presence of 

preferential pathways, and tidal influences. Those conditions tend to render ground

water flow velocities unreliable for predicting ground-water time of travel. 

10. The pumping tests indicate that the water-bearing zone yields variable and relatively 

low volumes of water to wells (0.5 gallons per minute and 3 gallons per minute). 

The results of the pumping tests are inconclusive. An additional pumping test will 

be conducted in accordance with the work proposed in the "Sampling Plan 
Addendum No. 2." 

11. The results of the post-excavation soil sampling and analysis program indicate the 
following: 
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The locations of the former methanol, methyl isobutyl ketone and hexene 
USTs are not areas of concern. 

The former toluene, fuel oil and gasoline USTs appear to have been sources 

of soil contamination. Toluene was detected in post-excavation soil samples 

at concentrations up to 805 milligrams/kilogram (mg/kg). Total petroleum 

hydrocarbons (PHCs) were detected in concentrations up to 24,000 mg/kg. 

The locations of the former toluene, fuel oil and gasoline USTs are areas of 
concern. 

The UST excavations were partially backfilled with the excavated soils. Soil 

contamination associated with the former toluene, fuel oil and gasoline USTs 
will be addressed in the cleanup plan 

results of the soil boring sampling and analysis program indicate the following: 

Constituents, including toluene, benzene, total polycyclic aromatic 

hydrocarbons (PAHs), and total PHCs exceed the NJDEP-ECRA guidance 

levels by a significant margin at several soil sampling locations. 

Toluene was detected in soil at concentrations up to 20,000 mg/kg. 

Benzene was detected in soil at concentrations up to 80 mg/kg. 

Total PAHs were detected in soil at concentrations up to 71 mg/kg. 

Total PHCs were detected in soil at concentrations up to 4,670 mg/kg. 

The southeastern section of the facility, which includes the locations of the 

former toluene USTs and former production facilities that used benzene and 

GERAGHTY & MILLER. INC. 



54 

toluene, is an area of concern because of the high concentrations of toluene, 

benzene and PAHs in soil. The major portion of this area of concern extends 

250 feet south of the location of the former toluene USTs. Sources other 

than the former USTs, such as spills and leaks, probably contributed to the 
toluene contamination in soil. 

o Total PHCs were detected at high concentrations throughout the facility and 

therefore are a constituent of concern in soil. 

o Polychlorinated biphenyls (PCBs) and metals are not constituents of concern 
at the facility. 

o Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

may not have been detected due to sample dilution and associated elevated 
detection limits. 

o Significant levels (up to 15,150 mg/kg) of tentatively identified (TID) 
compounds occur in soil. 

o Additional soil sampling is proposed in the "Sampling Plan Addendum No. 2." 

o The need for, and extent of, soil remediation will be addressed in the cleanup 
plan. 

The results of the ground-water sampling and analysis program indicate the 
following: 

o Toluene, phenol, benzene, and trichloroethane (TCE) are constituents of 
concern in ground water. 
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Toluene is present in ground water throughout the facility. Toluene 

concentrations up to 110,000 micrograms/liter were detected in ground-water 

samples from the southern half of the facility. The toluene area of concern 

for soil appears to be one of the source areas for toluene in ground water. 

Other potential sources of toluene contamination will be investigated as part 

of the work proposed in the "Sampling Plan Addendum No. 2." 

Phenol is present in ground water throughout the facility. Phenol 

concentrations up to 930,000 ug/L were detected in samples from monitoring 

wells along the northern facility boundary. Concentrations of phenol up to 

120,000 ug/L were detected in the southern half of the facility. The source(s) 

of phenol contamination presently is not known but will be investigated as 

part of the work proposed in the "Sampling Plan Addendum No. 2." 

The areas of toluene and phenol contamination in ground water extend to, 

and probably cross, the northern, southern and western boundaries of the 

facility. Additional off-site and downgradient monitoring wells will be 

installed as part of the work proposed in the "Sampling Plan Addendum No. 
2." 

Benzene is present in ground water in the southern half of the facility at a 

maximum concentration of 3,500 ug/L. The area of benzene contamination 

in ground water extends to, and probably crosses, the southern and western 

facility boundaries. The source(s) of benzene contamination presently is not 

known but will be investigated as part of the work proposed in the "Sampling 
Plan Addendum No. 2." 

TCE and other chlorinated organic compounds are present in ground water 

at various locations across the facility. TCE was detected onsite in ground 

water at concentrations up to 2,700 ug/L in the southeastern section of the 
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facility. TCE was detected 'upgradient" in an off-site monitoring well at a 

concentration of 260 ug/L. The apparent water-table mound in the 

southeastern section of the facility could be responsible for this apparent 

upgradient and off-site contaminant migration. TCE was detected 

downgradients/offsite at a concentration of 18 ug/L. The source(s) of TCE 

and the chlorinated organic compound contamination presently is not known 

but will be investigated as part of the work proposed in the "Sampling Plan 
Addendum No. 2." 

o Because of the high concentrations of certain constituents, samples were 

diluted to facilitate laboratory analysis. Other constituents potentially present 

may not have been detected due to sample dilution and associated elevated 
detection limits. 

o Significant levels (up to 599,785 ug/L) of TID compounds occur in ground 
water. 

o The need for, and extent of, ground-water remediation will be addressed in 
the cleanup plan. 

14. The presence of non-aqueous phase liquids will continue to be monitored in 

accordance with the work proposed in the "Sampling Plan Addendum No. 2." 

15. A dense, non-aqueous phase liquid, which probably contains TCE, was detected at 

the bottom of one monitoring well located in the southeastern corner of the facility. 

The presence, nature, extent, and source of this non-aqueous phase liquid will be 

investigated further in accordance with work proposed in the "Sampling Plan 
Addendum No. 2." 
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16. A feasible and effective cleanup plan can only be developed after completion of 

additional investigative work. Geraghty & Miller recommends that the work 

proposed in the "Sampling Plan Addendum No. 2" be implemented. 

RECOMMENDATIONS 

Based on the data presented and evaluated in this report, Geraghty & Miller 

recommends that an additional investigation be conducted in accordance with the "Sampling 

Plan Addendum No. 2" prior to submitting a cleanup plan to the NJDEP. The additional 
investigation proposed includes the following: 

o Inspection of building interiors, 

o Asbestos inspection. 

o Installation of additional monitoring wells including off-site wells, 

o Sampling and analysis of soil and ground-water, 

o Survey of underground utilities, 

o Pumping test. 

o Investigation of the apparent water-table mound, 

o Evaluation of LNAPL, DNAPL and TID compounds. 

Geraghty & Miller anticipates that a cleanup plan will be submitted with the report 
on the additional investigative work. 
CM:nrlmm:ae/dh 
NJ03602/report.kal 
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Table 1. Historic and Current Use of Facility Buildings, Kalama Chemical, Inc., Garfield, New Jersey. 

Building No. Date Constructed (approxl Historic and Current Use 

1 1900 

2 1900 

3 1900 

4 1903 

^ 1900 

8 1900 

10B.C, D 1922 

10E 1915 

10F 1915 

Boiler house, originally coal, changed to No. 6 Fuel Oil in 
1940s. 

Originally offices, later cafeteria, demolished in 1990. 

Methyl Salicylate production (1950-1969), waste acid 
neutralization (1970-1988), demolished in 1988. 

Methyl Salicylate drumming and storage. 

Copper/Sheet Metal Shop (maintenance). 

Formaldehyde distillation (1900-1982), vacant since 1982. 

^ 1945 Scale house, locker room, lunchroom. 

10A (39A) 1922 (1977) Building 10A demolished in 1977, replaced by Building 39A. Salicylic and 
Parahydroxybenzoic Acid production (1922-1965), vacant 
(1965-1977), Methyl Salicylate distillation and Methanol storage 
(1977-1991). 

Salicylic and Parahydroxybenzoic Acid production (1922-1965), 
storage of Sodium Salicylate and Salicylic Acid (1965-1991). 

Sodium and Potassium Salicylate production (1915-1965), 
Methylene Disalicylic Acid production on second floor (1965-1991), 
storage of filters and drums on first floor (1965-1991). 

Benzyl, Benzoin and Propyl Gallate production (1968), Methylene Disalicylic 
Acid and Parasepts production (1965-1991). 

The information on this table was researched by Kalama. It is based on areviewofhisioricalrcauds and discussions with long—lime employees. 
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Historic and Current Use of Facility Buildings, Kalama Chemical, Inc., Garfiekl, New Jersey. 

Building No. Date Constructed fapprox.l Historic and Current Use 

10G 1907 Kettle room, Parahydroxybenzofc Acid storage and production 
(1965-1991). 

10H 1907 Boiler room (1907-1965), vacant (1965-1991). 

10M 1921; 1968 Salicylic Acid production (1921-1965), destroyed by 
explosion in 1965, rebuilt in 1968, Parasepts production 
(1968-1991), pharmaceutical grade Benzoic Acid production 
(1968-1991). 

ION (39) 1922 (1977) Building ION demolished in 1977, replaced by Budding 39, B-Oxynaphthoic 
Acid production (1950-1965), Methyl Salicylate and drum 
packaging (1977-1991). 

100 1915 Storage of Parasepts and other drums (1960-1991). 

10P1, P2, P3, P4 1924 Raw material storage including Potassium Hydroxide, Sodium Salicylate, Caustic 
Soda and Phenol. Building 10P3 houses a freonchiller (1924-1991). 

10P5 1942 Research laboratory (1942—1963), Benzoic Acid production control 
center (1963-1982), vacant (1982-1989), instrument shop 
(1989-1991). 

10Q1 1929 Raw material storage, kettle room for Salicylic Acid (1929-1991). 

10Q2 1924 Kettle room for Salicylic Acid (1924-1991). 

10R 1929 Lockers and Salicylic Acid storage (1924-1991). 

10S 1929 Kettle room for Salicylic Acid, and Soda Ash storage (1929-1991). 

The information on this table was researched by Kalama. It is based on a reviewofhislorical records and discussions with lung—lime empbyees. 
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Table 1. Historic and Current Use of Facility Buildings, Kalama Chemical, Inc., Garfield, New Jersey. 

Page 3of 4 

Building No. Date Constructed fapprox.1 

10T 1942 

U pre-1940 

12 1922 

16 1916 

17 1928 

18 1942 

20,20A 1917 

21 unknown 

22A.22B 1941 

23 1944 

25 1916 

29 pre-1940 

Historic and Current Use 

Resorcinol production (1942-1951), Sodium Benzoate, Benzoic 
Acid and Benzaldehyde production (1960-1984), vacant 
(1984-1991). 

Naphthalene distillation (1950-1965), vacant (1965-1991). 

Para-formaldehyde production (1930s-1982), vacant 
(1982-1990), drum storage and electrical shop (1990-1991). 

Warehouse (1916-1987), partially rented (1987-1990), 
warehouse (1990-1991). 

Laboratory (1928-1991), pilot plant (1940s-1969), 
partially rented. 

Maintenance shop. 

Research laboratory (1917—1967),maintenance office 
(1967-1991). 

Meterhouse. 

Garages (1941- 1960s), product storage (1960s-1991). 

Garage, drum storage (1944-1991). 

Carpentry shop. 

Laboratory. 

The information on this table was researched by Kalama. It is based on a review of h istorical records and discussions with long—time empbyees. 
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Table 1. Historic and Current Use of Facility Buildings, Kalama Chemical, Inc., Garfield, New Jersey. 

Building No. 

30 

31 

32 

32A 

32B 

33,33A, 33B 

34 

35 

36 

36A 

37 

38 

39A.39 

Date Constructed fapprox.1 

1929 

1929 

1941 

1941 

1941 

1941 

1941 

unknown 

1945 

1968 

1970-s 

unknown 

1977 

Historic and Current Use 

Spare parts stock room and maintenance shop (1929-1991). 

Formaldehyde production (1929-1982), vacant (1983-1991). 

Formaldehyde production (1941 -1982), vacant (1983-1991). 

Formaldehyde production (1941-1982), vacant (1982-1991). 

Parasepts production (1941-1991) Nuosperse HOH, Nuvis HS, 
Pentamids, Jet Lube, DDSA production (1941 - 1970s). 

Pentaerythritol production (1941-1960), Fumaric Acid 
production (1961-1983), warehouse and shipping (1984-1991). 

Offices and document storage (1941-1991). 

Pumphouse (river water). 

Pentaerythritol production (1945-1960), Formic Acid production 
(1945—1968), Salicylic Acid, Sodium, Potassium and Magnesium 
Salicylate production (1969-1991). 

Salicylic Acid subloner and warehouse (1968-1991). 

Benzaldehyde drumming (1970s-1984), demolished in 1990. 

Battery charging, demolished in 1988. 

Replaced Buildings lOAand ION. Methyl Salicylate production and 
storage (1977-1991). See descriptions for Buildings lOAand ION. 

The Informal ion on this table was researched by Kalama. Il is based on a reviewof historical reoonts and discussions with long-lime employees. 
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Table 2. Summary of the Sampling and Analysis Program for the 1986 Preliminary Investigation, 
Kalama Chemical, Inc., Garfield, New Jersey. 

Matrix 
Boring 

Number 
Sample 
Number 

Sample 
Depth (1) VOCs BNs AEs 

Total 
Phenolics 

Total 
PIICs 

Benzoic 
Acid Benzaldehyde Formaldehyde Alcohols 

Soil B-1 fl-1 2-4 X X — — 

B-2 B-2 8-10 X X X — X — — X 

B—3 B-3 4-6 X X X X X — X X — 

B-4 B-4 
B-4 comp(2) 

2-4 
0-8 

X 
X X — X X 

X - -

B-5 B-5 
B-5comp(2) 

\Q 
00 

1 
1 

X 
X X X X - -

X X 

Aqueous B-4 B-4 2.5 X - - — — - - - - — — 

(1) Feet below ground surface. 

(2) Composite samples, 

x Tested. 

Not tested. 
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Table! Stmmaiyoflhe Soil Sampling and Analysis Program for the 1987-1988 ECRA Sampling Plan Investigation 

Kalama Chemical, Inc., Garfield, New Jersey. 1 

Matrix 
Boring 
Number 

Sample 
Number 

Sample 
Depth (1) VOCs + 15 BNs + 15 

Total 
PHCs 

Tolal 
Phenolics Benzoic Acid Benzaldehyde 

Soil S—1 (MW-7) S-l 7-9 X x X 
S-l 9-11 X — — — —  

S—2 S-2 2-4 X X X X X X 

S-3(MW-1) S-3 2.5-4.5 X X x 
S-3 8.5-10.5 X — — 

S—4 S-4 1—1.5 X X x 
S—4 3-3.5 X — — 

S—5 1 
1 

«A 
CA 0.5-2.5 

2.5-4.5 X 
X X X — — 

S—6 S—6 1-3 X X x 
S-6 3-5 X — — 

S—7 S-7 2-4 X X X X 

S—8 S—8 
S-8 

2.5-4.5 
6.5-8.5 X 

X X X X X 

S—9 S—9 2.5-3 X x X 
S-9 3-3.5 X — — 

S-10 S-10 2.5-4.5 X X X X 

S—11 S-ll 
S-ll 

1-3 
5-7 X 

X X X — — 

S—12 S-12 1.5-3.5 X X X X _ 

S-13(MW-5) S-13 2-4 — — — — X X 

Aqueous Field Blank FB-1 X — — — — — 

(I) Feel below ground surface, 
x Tested. 
— Not tested. 
(MW—7) Monitoring well number. Indicates that the soil boring was converted into a monitoring well. 
NIQMD2- VUTTFFI 
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Summary of the Ground-Water Sampling and Analysis ftogram for the 1987-1988 ECR A Sampling Plan Investigation, 
Kalama Chemical,loc., Garfield, New Jersey. 

Matrix 
Monitoring Well 

Number 
Sample 
Number 

Monitoring Well Total Total 
Screened Interval(l) VOCs+lS BNs+15 PIICs Pheoolics 

Major 
Ions Benzoic Acid Benzaldchyde Formaldehyde Methanol 

Aqueous MW-1 MW-1 <-21 x x x x 
MW-1 MW-1 (Duplfcate) 6-21 x i x | - -

X X 

MW-2 MW-2 5.5-15.5 * * x x _ _ 
X 

MW-3 MW-3S 5-15 x x x x X X 

MW-3D MW-3D 35-40 x x x x 

MW-4 MW-4 t —16 x x x x _ _ — X 

MW-5 MW-5 4-1* * x x x — X 

MW-6 MW-6S 5.5-21.5 x x x x _ _ _ _ _ 

MW-«D MW-6D 26.5-315 x x x x — — 

MW-7 MW-7 (2) 6—26 x x x - - - - - -

Aqueous Field Blank 
Trip Blank 

Field Blank 
Trip Blank 

X — — 
— 

<») 
(2) 
X 

Feet below ground surface. 
Floating product sample. 
Tested. 
Not tested. 

Duplicate Field duplicate sample MW-1, as designated on the chain-of-cuslody, E identified as MW-1 (Duplicate) in thb repot. 
NJ0MO2 -!/T«|07) 
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Table S. Summaiy of (he Soil Sampling and Analysis Program for .he 1991 Revised ECRA Sampling PI*. Investfeation, Kalama Chemical, Inc.. GarfieH, New Jersey. 

Matrix 
Boring 
Number 

Sample 
Number 

Sample 
Depth (1) VOCs+15 BNs+15 AEs + 10 PCBs 

Total Total 
Phenolics Meiats (2) PIICs Methanol Toluene Hexene pH 

Soil B-l B-l 4.0-5.0 
B-2 B-2 2.0-2.7 
B-3 B-3 2.3-2.9 
B-4 B4-01 4.0-6.0 

B4-02 8.0-9.0 
B-S B5-01 4.0-5.0 

BS-02 8.0-9.7 
B—6 B6-01 4.0-5.0 

B6-02(D) 4.0-5.0 
B-7 B-07-01 0.8-1.4 

B—07—02 6.0-7.9 
B—8 B—08—01 4.0-6.0 
B-9 B—09—01 6.0-8.0 
B-10 B-10-01 4.0-4.5 
B-ll B—11—01 6.3-8.0 
B—12 B-12-01 6.0-8.0 
B-13 B-13-01 6.0-7.0 
B—14 B-14-01 4.0-4.8 

B-14-02 6.0-7.4 
B-15 B-15-01 3.0-3.5 
B-16 B-16-01 3.2-3.8 
B-17 NS NS 
B-18 B-18-01 3.0-3.5 
B-19 B—19—01 2.0-2.6 
B-20 B-20-01 0.5-2.0 

B-20-02 2.0-2.8 

B-21 NS NS 
B-22 B-22-01 0.9-1.7 
B-23 B—23-01 2.0-2.4 
B-24 B-24-01 3.0-3.6 
B-25 B-25-01 2.0-3.0 
B-26 B-26-01 1.5-2.0 
B-27 B-27—01 1.0-1.8 
B—28 B-28-01 6.0-7.8 
B-29 

en tuJ on P. 

B-29-01 

age 2. 

6.0-7.4 

x 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

x(4) 
X 
X 
X 

x(4) 
X 

x(4) 
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TableS. Summary of (he Soil Sampling and Analysis Program for lire 1991 Revised ECRA Sampling Pla, Investfeation, Kalama Chemical, foe., Garfield, New Jersey. 

Matrix 
Boring 

Number 
Sample 
Number 

Sample 
Depth (1) VOCs+15 BNs+15 AEs + 10 PCBs 

Aqueous 

B-30 
B-31 
B-32 
B-33 
B-34 
B-35 
B—36 
B—37 
B-38 

B-39 
B-40 
B-41 
B-42 
B-43 

B-44 

B-4S 

B—46 

Field Blank 
Trip Blank 
Fiekl Blank 
Trip Blank 
Field Blank 
Field Blank 
Field Blank 
Fiekl Blank 
Field Blank 
Field Blank 

Total Total 
Phenolics Metals (2) PHCs Methanol Toluene llexene pll 

B-30-01 
B-31—01 
B-32-01 
B-33-01 
B—34—01 
B-35—01 
B—36—01 
B-37-01 
B—38—01 

B-38—02(D) 
B—39—01 
B-40—01 
B-41-01 
B—42—01 
B-43A 
B-43B 

B-44-01 
B—44—02 (D) 

B-45A 
B-4SB 

B-46-01 

FB-01-
TB-01 
FB-01-
TB-01 
FB-01-
FB-01-
FB-01-
FB-01-
FB-01-
FB-01-

8.0-9.2 
6.0-7.0 
0.6-1.1 
4.0-4.3 
4.0-4.9 
4.0-4.4 
6.0-6.9 
6.0-6.5 
4.0-5.0 
4.0-5.0 
6.0-8.0 
4.0-6.0 
1.5-2.0 
0.2-0.6 
0.8-1.3 
2.3-2.8 
0.3-0.8 
0.3-0.8 
0.6-1.1 
2.1-2.6 
1.0-1.5 

-18-91 
-18-91 
-21-91 
-21—91 
22-91 
23-91 
24-91 
25-91 
28-91 
30-91 

x(3) 

x(3) 

x(3) 

x 
x(4) 
x(4) 
x(4) 

*(4) 

x 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 

X 

(1) 
(2) 
(3) 
(4) 
(D) 
NS 

Feet below ground surface. 
Includes arsenic, beryillatm, cadmium, and vanadium. 
Libraiy search was not performed. 
Analyzed for polycyclic aromatic hydrocarbons (PAl Is) on ly. 
Field duplicate sanple. 
Not sampled due to poor recovery andfor recovery not appropriate for tmalysis. 

Soil samples which were analyzed for BNs+15, were also analyzed for total PHCS. 
If the total PHC concentrations exceeded 500ppm, cleanup methods 3611 and 3650 were employed. 
NJ0MD2-U»bk 
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Table 6. Summary of Ihe Ground -Water Sampling and Analysis Program for Ihe 1991 Revised BCRA Sampling Plan Investigation, Kalama Chemical, Inc., Garfield, New Jersey. 

Monitoring Well Sample Monitoring Well Total Total Feca| 
Number Number Screened Interval (I) VOCs+15 BNAs+25 Phenolics PHCs Benzaldehyde Chbride Cbliform 

Aqueous 

Duplicate 

MW-l MW-1 6.0-21.0 X X 
MW-1 MW-22 (Duplicate) X 
MW-2 MW-2 5.5-15.5 X X 
MW-2 MW-24 (Duplicate) X 
MW—3 MW—3 5 0-15.0 X X X 

MW-3D MW-3D 35.0-40.0 X X x 
MW-4 MW-4 1.0-16.0 X X x 
MW-S MW—5 4.0-19.0 X X 

MW-5D MW-5D 25.0-35.0 X X 
MW-6 MW-6 5.5-20.5 X X 

MW-6D MW-6D 26.5-31.5 X X 
MW—7 MW—7 6.0-26.0 X X 
MW-8 MW-8 5.0-25.0 X X 
MW—9 MW—9 6.0-26.0 X X x 
MW-10 MW-10 3.0-210 X x 
MW-10 MW-23 3.0-210 X 
MW-11 MW-U 5.0-25.0 X X 
MW—12 MW—12 5.0-25.0 X X 
MW—13 MW-13 2.5-12.5 X X 
MW—14 MW—14 3.0-1&0 X X x 
MW—15 MW-15 5.0-25.0 X X 
MW—16 MW—16 10.0-30.0 X X 
MW—17 MW—17 2.0-210 X X 
MW-18 MW-18 4.0-24.0 X X 

Field Blank FB-001 X X x 
Trip Blank TB—001 X 
Field Blank FB—04—23—91 X X 
Trip Blank TB—004 X 
Trip Blank TB—003 X 
Field Blank FB—KB X x x 
Trip Blank TB-002 X 
Field Blank FB—101 X X X 

FieU duplicate sanplesMW-22 and MW-24, as designated on Ihechain-of-cuslody, are identified asMW-1 (Duplicate) 
and MW-2 (Duplicate), respectively, in this report. 

(!) Monitoring well screened interval is presented in feet beb wground surface, 
x Tested. 

Not tested. 
Sample MW-23, as designated on the chain-of-cuslody, is Uentifled as MW-10 in this report. 
toman-Mibbcik 
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Table 7. Simmary of Wells Scaled Within a One-Half Mile Radius of the Site, Kalama Chemical, Inc., Garfield. New Jersey. 

Well No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 

Well Location 

Pantasote, 26 Jefferson Street, Passaic 
The Okonile Co., 1940Canal St., Passaic 
Tuck Ind., 1 Market Street, Passaic 
Passaic Ind., 90 Dayton Ave, Passaic 
Main Street and Midland Ave, Wallington 
125 Clark Street, Garfield 
125 Clark Street, Garfield 
125 Clark Street, GarfieU 
125 Clark Street, Garfield 
125 Clark Street, Garfield 
125 Clark Street, Garfield 
113 Famham Ave., Garfield 
520 Main Ave., Wallington 
520 Main Ave., Wallington 
520 Main Ave., Wallmglon 
Passaic and Maisellins Place, GarfieU 
1 lobarl Street, GarfieU 
Grand and Cambridge Streets, GarfieU 
Grand Street, Garfield 
541 Midland Ave., Garfield 
26 Jefferson Street, Passaic 
26 Jefferson Street, Passaic 
26 Jefferson Street, Passaic 

Well Owner 
Type of 

Well 
Owners 
Well I D. 

Dundee Water Power and Land Cb. ND ND 
Dundee Water Power and Land Co. MW BMW-1 
Dundee Water Power and Land Co. ND ND 
Dundee Water Power and Land Co. ND ND 
Borough of Wallington TW Test Well 
E. C. Electroplating MW Well No. 1 
E. C. Electroplating MW Well No. 2 
E. C. Electroplating MW Well No. 3 
E. C. Electroplating MW Well No. 4 
E. C. Electroplating MW 4R 
E. C. Electroplating MW Well No. 5 
Yoo—I loo Beverage ISW Well No. 1 
Tube Reducing Corp. IRW Well No. 1 
Tube Reducing Corp. IRW None 
Tube Reducing Corp. IRW None 
Most Holy Name Church PW None 
City of GarfieU PSW R-l 
NJDEP PRW None 
City of GarfieU ND SB 
Joseph Reis ISW Well No. 1 
Pantasote Cb. ISW Well No. 1 
Pantasote Cb. ISW Well No. 2 
Pantasote Cb. ISW Well No. 3 

ND 
ND 

NJDEP 
Permit No. 

ND 
2613118-8 
ND 
ND 
26-3608 
26-06S44—4 
26-06545 -2 
26-06546-1 
26-06547-9 
26-6602 
26-06548 -7 
26-2067 
26-811 
26-812A 
26-812 
263410 
26- 5331 
26-5149 
26-4010 
26-600 
26-3147 
26-3147 
26-3148 

Dale of 
Installation 

Nl 
5/20/88 
ND 
ND 
11/17/65 
12/29/83 
12/29/83 
12/30/89 
12/30/89 
03/03/84 
12/30/89 
07/31/59 
02/22/54 
04/54 
04/54 
09/22/65 
02/1082 
03/0781 
04/21/67 
12/10/52 
05/01/67 
06/01/66 
05/01/67 

Depth of 
Well (ft) 

20 

400 
19 
19 
17 
17 
19.5 
18 
303 
397 
392 
392 
130 
400 
17 
276 
275 
400 
505 
500 

Information obtained from NJDEP Bureau of Water Allocation as of January 18, 1990. 
Well logs and other information obtained from NJDEP are included in the "Revised Sampling. 
Plan Addendum, Kalama Chemical, Inc. Facility, GarfieU, New Jersey" (Gerqghty & Miller, 1990). 
MW Monitoring well. 1 

TW Test well. 
ISW Industrial supply well. 
IRW Ind uslrialrediaige well. 
PSW Private well (sprin kling system). 
PRW Product recovery well. 
ND Not determmed. 

NJQMU- l/KALWBLL 
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Table 8. Sofl Boring and Monitoring Well Borehole Details, Kalama Chemical, Inc., Garfield, New Jersey. 

Ground 
Boring Month and Year Surface Total Bottom Depth to Bedrock 
Number of Installation Elevation Depth (ft) Elevation Bedrock (ft) Elevation 

1986 INVESTIGATION 

B-l Jun 1986 NM 10 NM NE 
B-2 Jun 1986 NM 12 NM NE 
B-3 Jun 1986 NM 12 NM NE —  _ _  

B-4 Jun 1986 NM 8 NM NE _ _ _ 
B-5 Jun 1986 NM 8 NM NE 

1987-1988 INVESTIGATION 

S—1 (MW-7) Dec 1987 17.56 22 -4.44 NE 
S—2 Dec 1987 NM 4 NM NE _ _ _ 
S—3 (MW—1) Dec 1987 16.85 22 -5.15 NE _ _ _ _  
S—4 Dec 1987 NM 33 NM NE _ _ _ 
S-5 Dec 1987 NM 83 NM NE 
S-6 Dec 1987 NM 83 NM NE _ _ 
S-7 Dec 1987 NM 4 NM NE _ _ _ 
S-8 Dec 1987 NM 83 NM NE —  — —  

S-9 Dec 1987 NM 33 NM NE _ _ _ 
S-10 Dec 1987 NM 43 NM NE ___ 
S-ll Dec 1987 NM 9 NM NE _ _ _ 
S—12 Dec 1987 NM 53 NM NE _ _ _ 
S—13 (MW—5) Dec 1987 1733 21 -3.67 NE _ __ 
MW—1 Dec 1987 16.85 22 -5.15 NE _ _ _ 
MW—2 Dec 1987 16.87 17 -0.13 NE —  — —  

MW—3 Dec 1987 19.13 15 4.13 NE _ _ _ 
MW-3D Dec 1987 19.23 42 -22.77 36 ?17 
MW—4 Dec 1987 16.47 17 -033 NE _ _ _ 
MW—5 Dec 1987 1733 21 -3.67 NE _ _ _ 
MW—6 Dec 1987 16.64 203 -3.86 NE _ — — 
MW-6D Dec 1987 16.60 323 -1550 30 ?13 
MW-7 Dec 1987 1736 22 -4.44 NE 

1991 INVESTIGATION 

MW-5D Jan 1991 1633 36 -1947 35 ?18 
MW—8 Apr 1991 23.91 25 -1.09 NE _ _ _ 
MW—9 Jan 1991 17.14 27 -9.86 NE _ _ _ 
MW—10 Jan 1991 18.03 23 -4.97 NE _____ 
MW—11 Jan 1991 17.49 25 -731 NE _ _ _ 
MW—12 Jan 1991 17.42 25 -738 NE _ _ _ 
MW—13 Jan 1991 17.99 17 .99 NE _____ 
MW—14 Jan 1991 15.78 19 -3.22 NE _ _ _ 
MW—15 Apr 1991 14.16 25 —10.84 NE — 
MW—16 Apr 1991 27.91 30 -2.09 NE _ _ _ 
MW—17 Apr 1991 16.67 23 -633 NE _ _ _ 
MW—18 Apr 1991 1733 24 -6.67 NE _ _ _ 
MW-4R-A Jun 1991 NS 18 NS NE _ _ _ 
MW-4R-B Jun 1991 NS 18 NS NE 

Notes are presented on Page 2. 
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Table 8. Soil Boring and Monitoring WeU Borehole Details, Kalama Chemical, Inc., Garfield, New Jersey. 

Ground 
Boring Month and Year Surface Total Bottom Depth to Bedrock 
Number of Installation Elevation Depth (ft) Elevation Bedrock (ft) Elevation 

1991 INVESTIGATION (Continued) 

B—1 Jan 1991 NM 6 NM NE ^ ̂  

B-2 Jan 1991 NM 8 NM NE « _ _ 

B-3 Jan 1991 NM 8 NM NE ^ _ 

B—4 Jan 1991 NM 10 NM NE mm MB 
B—5 Jan 1991 NM 10 NM NE « V mm 

B-6 Jan 1991 NM 6 NM NE — MB 
B-7 Jan 1991 NM 10 NM NE 
B-8 Jan 1991 NM 8 NM NE « — mm 

B—9 Jan 1991 NM 10 NM NE _ M> _ 
B—10 Jan 1991 NM 8 NM NE M ̂  —^ 

B—11 Jan 1991 NM 10 NM NE 
B—12 Jan 1991 NM 8 NM NE M mb ̂ m 

B—13 Jan 1991 NM 8 NM NE ~ MB mm 

B—14 Jan 1991 NM 8 NM NE _ — — 
B—15 Jan 1991 NM 8 NM NE mm m̂ m̂ 

B—16 Jan 1991 NM 8 NM NE — MB _ 
B—17 Jan 1991 NM 43 NM NE 
B—18 Jan 1991 NM 8 NM NE _ _ _ 
B—19 Jan 1991 NM 8 NM NE w ̂  
B—20 Jan 1991 NM 8 NM NE M MS "M 
B—21 Jan 1991 NM 8 NM NE mm  ̂mm 

B—22 Jan 1991 NM 10 NM NE mb mm m̂ 

B—23 Jan 1991 NM 6 NM NE mm m̂ « 

B—24 Jan 1991 NM 8 NM NE 
B—25 Jan 1991 NM 6 NM NE v — — 
B—26 Jan 1991 NM 6 NM NE mm m̂ MB 

B—27 Jan 1991 NM 6 NM NE mm M mm 

B—28 Jan 1991 NM 10 NM NE mm m̂ mm 

B—29 Jan 1991 NM 8 NM NE mm —— 
B—30 Jan 1991 NM 10 NM NE ^ mm m̂ 

B—31 Jan 1991 NM 10 NM NE mm mm 
B—32 Jan 1991 NM 10 NM NE mm 
B—33 Jan 1991 NM 10 NM NE m 
B—34 Jan 1991 NM 10 NM NE mm. 

B—35 Jan 1991 NM 8 NM NE 
B—36 Jan 1991 NM 10 NM NE _ ̂  _ 
B—37 Jan 1991 NM 8 NM NE 
B—38 Jan 1991 NM 7.4 NM NE mm m̂ 

B—39 Jan 1991 NM 10 NM NE 
B—40 Jan 1991 NM 8 NM NE mm m̂ 

B—41 Jan 1991 NM 2 NM NE m̂ mm mm 

B—42 Jan 1991 NM 03 NM NE mm mm mm 

B—43 Jan 1991 NM 2.8 NM NE •MM 
B—44 Jan 1991 NM 0.8 NM NE m̂ mm m̂ 

B—45 Jan 1991 NM 23 NM NE mm m̂ 

B—46 Jan 1991 NM 13 NM NE 
NE Not encountered. 
NS Not surveyed. 
? The reported depth to bedrock is based on the recovery in the split-spoon sampler. 
Elevations are reported in feet, mean sea level (msl) datum. 
NJQMZ2-U*»to«d 
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Table 9. Mon lloring Well Construction Details, Kalama Chemical, Inc., Garfield, New Jersey. 

Well 
Number 

Top of 
Monitoring Zone 

Depth 
(ft) 

Bottom of 
Monitoring Zone 

Elevation 
Depth 
(ft) Elevatbn 

Type of 
Well 

Diameter 
of Well 

(in) 
Screen 

Length (ft) 
Strata 

Monitored 

1987-1988 INVESTIGATION 

MW-l 6 10.85 21 -4.15 
MW-2 5.5 11.37 15.5 1.37 
MW-3 5 14.13 15 4.13 
MW-3D 35 -15.77 40 -20.77 
MW-4 1 15.47 16 0.47 
MW-5 4 13.33 19 -1.67 
MW-6 6 10.64 21 -4.36 
MW-6D 27 -10.40 32 -15.40 
MW-7 6 11.56 21 -3.44 

1991 INVESTIGATION 

MW-5D 25 -8.47 35 -18.47 
MW-8 5 18.91 25 -1.09 
MW-9 6 11.14 26 -8.86 
MW-10 3 15.03 23 -4.97 
MW-11 5 12.49 25 -7.S1 
MW-12 5 12.42 25 -7.58 
MW-13 2.5 15.49 12.5 5.49 
MW-14 3 12.78 18 -2.22 
MW-15 5 9.16 25 -10.84 
MW-16 10 17.91 30 -2.09 
MW-17 2 14.67 22 -5.33 
MW-18 4 13.33 24 -6.67 
MW-4R-A 2 NS 8 NS 
MW-4R-B 12 NS 16 NS 

UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 

UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 
UW 

IS 
10 
10 
5 
IS 
IS 
15 
5 
IS 

10 
20 
20 
20 
20 
20 
10 
IS 
20 
20 
20 
20 
6 
6 

Fill/Unconsolidaled 
Fill/Unconsolidaled 
Fill/Unconsolidated 

Unconsolidated 
Fill/Unconsolidated 
FiiyUnconsolidated 
Fill/Unconsolidated 

Unconsolidated 
Fill/Unconsolidated 

Unconsolidated 
Fill/Unconsolidated 
Fill/Unconsolidated 
Fill/Unconsolidated 
Fill/Unconsolidated 
Fill/Unconsolidaled 
Fill/Unconsolidaled 
Fill/Unconsolidated 
Fill/Unconsolidaled 
Fill/Unconsolidated 
Fill/Unconsolidaled 
Fill/Unconsolidaled 
Fill/Unconsolidaled 

Unconsolidated 

Elevatbns are reported in feel, mean sea level (insl) datum. 
UW Unconsolidated well. 
NS Not surveyed. 

NJQMQ2- l/Ubfc %• 
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Table 10. Summary of Ground-Water Elevations, Kalama Chemical, Inc., Garfield, New Jersey. 

April 10.1991 April 12.1991 
Reference 
Elevation 
(Top of 

PVC Riser) 
Depth to 

Water (ft) 
Water Table 

Elevation 
Depth to 

Water (ft) 
Water Table 

Elevation 
Depth to 

Water (ft) 
Water Table 

Elevation 

MW-l 18.04 1030 7.74 1032 7.72 1034 730 

MW-2 1639 8.07 832 8.05 834 7.77 8.82 

MW-3 20 JO 9.43 11.07 9.42 11.08 936 11.16 

MW-3D 21.23 13.43 7.80 13.44 7.79 13.47 7.76 

MW-4 17.94 431 13.63 4.40 1334 425 13.69 

MW-5 1935 833 11.02 836 10.99 8.66 10.89 

MW-5D 16.25 4.81 11.44 4.84 11.41 5.01 1124 

MW-6 18.01 11.08 6.93 11.07 6.94 11.07 6.94 

MW-6D 18.89 12.26 6.63 1233 636 12.15 6.74 

MW-7 18.61 8.01 10.60 7.99 10.62 7.78 10.83 

MW-8 2331 1229 11.22 1235 11.16 1235 11.16 

MW-9 17.14 6.43 10.71 633 10.61 739 935 

MW-10 19.91 9.99 9.92 10.00 9.91 10.25 9.66 

MW-11 19.52 11.03 8.49 11.06 8.46 11.17 835 

MW-12 17.08 931 737 931 737 9.17 7.91 

MW-13 20.49 9.87 10.62 9.87 10.62 9.81 10.68 

MW-14 17.91 10.70 721 10.69 722 10.84 7.07 

MW-15 16.71 1430 2.21 14.48 223 1333 438 

MW-16 2739 1636 10.83 1632 1037 16.64 10.75 

MW-17 1630 5.05 11.25 539 10.91 533 10.77 

MW-18 16.81 8.64 8.17 8.69 8.12 839 822 

Passaic 
River 5.04 4.93 0.11 436 0.18 233 2.71 

Elevations are reported in feet, mean sea level (msl) datum. 

NM Not measured. 

GERAGHTY & MILLER, INC. 
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Table 10. Summary of Ground-Water Elevations, Kalama Chemical, Inc, Garfield, New Jersey. 

April 25.1991 May 3.1991 Mav 17,1991 
Reference 
Elevation 
(Top of Depth to Water Table Depth to Water Table Depth to Water Table 

PVC Riser) Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation 

MW-1 18.04 10.17 7.87 1033 7.71 10.40 7.64 

MW-2 16.59 7.69 8.90 7.92 837 7.96 8.63 

MW-3 20.50 8.89 11.61 9.19 1131 939 11.11 

MW-3D 21.23 13.29 7.94 13.05 8.18 13.15 8.08 

MW-4 17.94 5.95 11.99 5.99 11-95 620 11.74 

MW-5 1935 831 11.04 838 11.17 5.41 14.14 

MW-5D 16.25 4.95 1130 4.73 1132 4.79 11.46 

MW-6 18.01 10.78 723 10.86 7.15 10.94 7.07 

MW-6D 18.89 11.89 7.00 11.95 6.94 11.94 6.95 

MW-7 18.61 8.43 10.18 1823 1138 8.46 10.15 

MW-8 2331 12.21 1130 12.06 11.45 12.08 11.43 

MW-9 17.14 9.10 8.04 6.95 10.19 6.17 10.97 

MW-10 19.91 9.79 10.12 9.96 9.95 10.03 9.88 

MW-11 1932 10.89 8.63 10.98 834 10.98 834 

MW-12 17.08 9.18 7.90 8.27 831 9.29 7.79 

MW-13 20.49 9.40 11.09 9.68 10.81 9.81 10.68 

MW-14 17.91 10.42 7.49 1036 735 10.66 725 

MW-15 16.71 12.68 4.03 1336 335 1330 3.21 

MW-16 2739 16.48 10.91 1636 11.03 1639 11.00 

MW-17 1630 433 11.77 430 11.80 4.15 12.15 

MW-18 16.81 837 8.44 833 8.48 838 8.43 

Passaic 
River 5.04 2.01 3.03 NM 2.83 2.21 

Elevations are reported in feet, mean sea level (msl) datum. 

NM Not measured. 

KJOMtOrrabk** 
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Table 10. Summary of Ground-Water Elevations, Kalama Chemical, Inc., Garfield, New Jersey. 

Mav 22.1991 Mav23.1991 
Reference 
Elevation 
(Top of Depth to Water Table Depth to Water Table 

PVC Riser) Water (ft) Elevation Water (ft) Elevation 

MW-l 18.04 1036 7.48 10.65 739 

MW-2 16-59 8.09 830 8.11 8.48 

MW-3 20.50 931 10.99 935 10.95 

MW-3D 2123 13.42 7.81 13.72 731 

MW-4 17.94 6.41 1133 6.42 1132 

MW-5 1935 833 11.02 538 13.97 

MW-5D 16.25 4.87 1138 4.91 1134 

MW-6 18.01 11.05 830 11.11 6.90 

MW-6D 18.89 12.45 6.44 12.49 6.40 

MW-7 18.61 8.96 9.65 9.05 936 

MW-8 2331 12.28 11.23 1234 11.17 

MW-9 17.14 6.23 10.91 638 10.76 

MW-10 19.91 10.19 9.72 1031 9.60 

MW-11 1932 11.12 8.40 11.14 838 

MW-12 17.08 9.47 7.61 9.48 7.60 

MW-13 20.49 9.92 1037 9.92 1037 

MW-14 17.91 10.78 7.13 10.85 7.06 

MW-15 16.71 14.44 221 1439 232 

MW-16 2739 16.60 10.79 1634 10.85 

MW-17 1630 4.42 11.88 4.71 1139 

MW-18 1631 838 8.23 8.64 8.17 

Passaic River 5.04 3.91 1.13 539 -035 

Elevations are reported in feet, mean sea level (msl) datum. 
NM Not measured. 
NJOMBZ-UftbINf 
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Table 10. Summary of Ground-Water Elevations, Kalama Chemical, Inc., Garfield, New Jersey. 

Page 4 < 

Reference 
Elevation 
(Top of 

PVC Riser) 

Mav 24.1991 

Depth to 
Water (ft) 

Water Table 
Elevation 

June 17.1991 

Depth to 
Water (ft) 

Water Table 
Elevation 

MW-l 18.04 10.63 7.41 10.83 7.21 

MW-2 16.59 8.12 8.47 8.11 8.48 

MW-3 20.50 936 10.94 9.78 10.72 

MW-3D 21.23 13.72 731 13.86 737 

MW-4 17.94 6.40 1134 7.48 10.46 

MW-5 19.55 838 10.97 9.03 1032 

MW-5D 16.25 4.91 1134 535 10.90 

MW-6 18.01 11.11 6.90 11.04 6.97 

MW-6D 18.89 12.43 6.46 1232 637 

MW-7 18.61 9.02 939 8.63 9.98 

MW-8 2331 1239 1132 12.79 10.72 

MW-9 17.14 631 10.83 7.13 10.01 

MW-10 19.91 10.26 9.65 10.73 9.18 

MW-11 19.52 11.15 837 1138 8.24 
MW-12 17.08 9.45 7.63 9.43 7.65 

MW-13 20.49 9.91 1038 10.11 1038 

MW-14 17.91 10.87 7.04 10.86 7.05 

MW-15 16.71 14.24 2.47 13.98 2.73 

MW-16 27.39 1635 10.84 17.00 1039 
MW-17 1630 4.96 1134 4.96 1134 

MW-18 16.81 838 8.23 8.74 8.07 

Passaic River 5.04 4.03 1.01 NM 

Elevations are reported in feet, mean sea level (msl) datum. 
NM Not measured. 
NMMD2-UitM| 
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Table 11. Summary of Hydraulic Conductivities Calculated bom Slug Test Data, Kalama Chemical, Inc., Garfield, New Jersey. 

Average Hydraulic 
Monitoring Well Type of Hydraulic Conductivity Conductivity (1) 
Identification Test (ft/day) (ftfday) 

MW-l Falling Head 035 034 
MW-1 Rising Head 032 

MW-2 Falling Head 2.84 3.70 
MW-2 Rising Head 436 

MW-3D Falling Head 0.63 032 
MW-3D Rising Head 0.40 

MW-5D Falling Head 2.04 2.03 
MW-5D Rising Head 2.00 

MW-6 Falling Head 2.02 3.77 
MW-6 Rising Head 533 

MW-6D Falling Head 033 
MW-6D Rising Head 032 033 

MW-8 Falling Head 1.47 
MW-8 Rising Head 1434 7.98 

MW-10 Falling Head 4.68 
MW-10 Rising Head 238 333 

MW-U Failing Head 0.46 
MW-11 Rising Head 039 033 

MW-13 Falling Head 0.41 
MW-13 Rising Head 039 030 

MW-14 Falling Head 439 
MW-14 Rising Head 4.03 4.16 

MW-13 Falling Head 0.64 
MW-15 Rising Head 036 0.60 

MW-16 Falling Head 933 
MW-16 Rising Head 17.42 13.04 

MW-18 Falling Head 1.00 
MW-18 Rising Head 1.06 1.03 

Total average = 3.00 

(1) Represents the arithmetic average of the rising and falling head tests. 

NJ036OZ- lVSguuvU 
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Table 12. Summary of Constituents Detected in UST Post-Excavation Soil Samples, 
Kalama Chemical, Inc., Garfield, New Jersey. 

Tank 
Date 

Sampled 
Sample 

ID 
Depth of 
Sample 

(ft) 

Parameter 
Analyzed 

Concentration 
(mg/kg) 

Laboratory 
Analyzed 

A-25 9-22-87 A—25(1) 7.5—8.5 TPHC 10U ERI 
A-25(2) 75-85 TPHC 10U ERI 
A—25(3) 7.5-8.5 TPHC 10U ERI 
A—25(4) 15-85 TPHC 10.2 ERI 

C—3 10-1-87 C—3(A) 7.0-7.5 TPHC 424 ERI 
C-3(B) 7.0—15 TPHC 10U ERI 
C-3(C) 1.0-75 TPHC 75 ERI 
C—3(D) 1.0-15 TPHC 23 ERI 
C—3(E) 7.0-15 TPHC 89 ERI 
C—3(F) 7.0-15 TPHC 24 ERI 

C-3(FIU) NA TPHC 18 ERI 
C-3(Excv) NA TPHC 369 GTC 

A—26 10-5-87 A-26(A) 3.75-4.25 TPHC 419 ERI 
A—26(B) 3.75-4.25 TPHC 58 ERI 
A—26(C) 3.75-4.25 TPHC 1250 ERI 
A—26(D) 3.75-4.25 TPHC 489 ERI 

A—27 10-5-87 A—27(A) 4.0—4.5 Methanol 2.0U ERI 
A-27(B) 4.0-45 Methanol 15.8 ERI 
A—27(C) 4.0-45 Methanol 2.0U ERI 
A—27(D) 4.0—4.5 Methanol 2.0U ERI 

>
 1 10-7-87 A—4(A) 95-105 TPHC 3410 ERI 

A—4(B) 95-105 TPHC 72 ERI 
A—4(C) 95-105 TPHC 291 ERI 
A—4(D) 95-105 TPHC 10U ERI 
A—4(E) 105-11.0 TPHC 87 ERI 

A-4(Excv) NA TPHC 96 ERI 

A—9 

00 1 1 
o
 

i-H 

A—9(A) 8.5-9.0 Toluene 0.064 GTC 
A—9(B) 85-9.0 Toluene 0.039 GTC 
A—9(C) 85-9.0 Toluene 805 GTC 
A—9(D) 105-125 Toluene 130 GTC 

A-9(Excv) NA Toluene 26.8 GTC 

A-10 10-20-87 A-10(A) 10.0-12.0 Toluene 299 GTC 
A-10(B) 10.0-12.0 Toluene 342 GTC 
A-10(C) 10.0-12.0 Toluene 261 GTC 

A-11 10-22-87 A-11(A) 12.0-14.0 Toluene 110 GTC 
A-11(B) 12.0-14.0 Toluene 72.6 GTC 
A—11(C) 12.0-14.0 Toluene 130 GTC 

A-12 10-26-87 A-12(A) 10-5—11.5 Toluene 333 GTC 
A-12(B) 125-135 Toluene 594 GTC 
A-12(C) 105-115 Toluene 34.6 GTC 
A-12(D) 105-115 Toluene 64.6 GTC 

Notes are presented on Page 3. 
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Table 12. Summary of Constituents Detected in UST Post-Excavation Soil Samples, 
Kalama Chemical, Inc., Garfield, New Jersey. 

Date Sample Depth of Parameter Concentration La bo rate 
Tank Sampled ID Sample Analyzed (mg/kg) Analyze 

(ft) 
Analyze 

C-2 11-18-87 C—2(A) 5.0 TPHC 9160 OTC 
C—2(B) 6.0 TPHC 3230 GTC 
C-2(Q 3.5 TPHC 7520 GTC 
C-2(D) 1.5 TPHC 2160 GTC 
C-2(E) 12.0 TPHC 37.0U GTC 

C-2(Excv) NA TPHC 2470 GTC 
E-l 11-23-87 E-l(A) 8.0-10.0 TPHC 1750 GTC 

E—1(B) 8.0-10.0 TPHC 18,500 GTC 
E—1(C) 8.0-10.0 TPHC 5150 GTC 
E—1(D) 8.0-10.0 TPHC 3390 GTC 
E-l(E) 8.0-10.0 TPHC 6820 GTC 

E-l(Excv) NA TPHC 38.6 GTC 
A—24 4-11-88 A—24(1) 6.0 Methanol 5.0U GTC 

A—24(2) 6.0 Methanol 5.0U GTC 
A—24(3) 6.0 Methanol 5.0U GTC 
A—24(4) 6.0 Methanol 5.0U GTC 

E—13 5-4-88 E-13(A) 13.0 Methanol 2.0U GTC 
E-13(B) 13.0 Methanol 2.0U GTC 
E-13(C) 13.0 Methanol 116 GTC 
E-13(D) 13.0 Methanol 35.5 GTC 

A-14 5-4-88 A-14(A) 13.0 Methanol 663 GTC 
A-14(B) 13.0 Methanol 122 GTC 
A-14(C) 13.0 Methanol 693 GTC 

A-15 5-23-88 A—15(1) 12.0 Methanol 2.0U GTC 
A-15(2) 12.0 Methanol 430 GTC 
A-15(3) 12.0 Methanol 2.15 GTC 
A-15(4) 12.0 Methanol 4.74 GTC 

A-16 9-16-88 A-16(1) 12.0 Methanol 5.0U GTC 
A-16(2) 12.0 Methanol 5.0U GTC 
A—16(3) 12.0 Methanol 5.0U GTC 

A-17 9-19-88 A—17(1) 12.0 Methanol 5.0U GTC 
A-17(2) 12.0 Methanol 5.0U GTC 

A-18 9-20-88 A-18(1) 12.0 Methanol 5.0U GTC 
A-18(2) 12.0 Methanol 5.0U GTC 
A-18(3) 12.0 Methanol 5.0U GTC 

>
 1 •
 

10-21-88 A—23(1) 11.5 
A—23(2) 11.5 
A-23(3) 11.5 
A—23(4) 11.5 

A—22 1-25-89 A—22(1) 12.0—12.5 MIBK 0.0198 GTC 
A-22(2) 12.0—12.5 MIBK 0.0184 GTC 
A—22(3) 12.0-123 MIBK 0.0069 GTC 
A—22(4) 12.0-12.5 MIBK 0.0212 GTC 
A—22(5) 12.0—12.5 MIBK 0.0Q5U GTC 

Notes are presented on Paige 3. 
GERAGHTY & MILLER, INC. 



Table 12. Summary of Constituents Detected in UST Post-Excavation Soil Samples, 
Kalama Chemical, Inc., Garfield, New Jersey. 

Page 3 of 3 

Tank 
Date 

Sampled 
Sample 

ID 
Depth of 
Sample 

(ft) 

Parameter 
Analyzed 

Concentration 
(mg/kg) 

Laboratory 
Analyzed 

A—21 1-27-89 A-21(l) 12.0-12 5 Methanol 2.0U GTC 
A-21(2) 12.0-12.5 Methanol 2.0U GTC 
A—21(3) 12.0-12.5 Methanol 2.0U GTC 
A—21(4) 12.0-12.5 Methanol 2.0U GTC 

A—20 2-1-89 A-20(l) 12.0-12.5 Methanol 25 GTC 
A-20(2) 12.0-12 5 Methanol 35 GTC 
A—20(3) 12.0—12.5 Methanol 2.0U GTC 

A-19 2-7-89 A-19(1) 12.0—12.5 Methanol 16.7 GTC 
A-19(2) 12.0—12.5 Methanol 2.0U GTC 
A-19(3) 12.0-12.5 Methanol 2.0U GTC 
A-19(4) 12.0-12.5 Methanol 8.7 GTC 
A-19(5) 12.0—12_5 Methanol 2.0U GTC 

E-5 2-1-90 E-5(A) 6.0-6.5 TPHC 206 GTC 
E-5(B) 8.0-85 TPHC 4190 GTC 
E-5(C) 6.0—65 TPHC 96.4 GTC 
E-5(D) 6.0-65 TPHC 34.1U GTC 
E-5(E) 12.0-125 TPHC 32.0U GTC 

E-5(Excv) NA TPHC 116 GTC 

E-6 2-2-90 E-6(A) 7.0-7 5 TPHC 2860 GTC 
E—6(B) 8.0-85 TPHC 352 GTC 
E—6(C) 95-10.0 TPHC 988 GTC 
E-o(D) 7.0-7.5 TPHC 1750 GTC 

A—7** 2-6-90 A—7(A) 10.0 TPHC 98.5 GTC 
A—7(B) 10.0 TPHC 2230 GTC 
A—7(C) 10.0 TPHC 24000 GTC 
A—7(D) 12.0 TPHC 916 GTC 

E-8 2-8-90 E—8(A) 10.0-10.5 TPHC 2450 GTC 
E—8(B) ii.o-lii TPHC 3520 GTC 
E-8(C) 9.0-9.5 TPHC 2130 GTC 
E—8(D) 11.0—11.5 TPHC 30.8U GTC 

TPHC Total petroleum hydrocarbons. 
MIBK Methyl isobutyl ketone. 
ERI Envirotech Research, Inc., of Edison, New Jersey. 
GTC General Testing Corporation of Hackensack, New Jersey. 
mg/kg Milligram per kilogram which is equivalent to parts per million (ppm) units. 
NA Not applicable. 
U Undetected (the prefix shows detection limit). 
Excv Sample of excavated material. 
* Samples were collected for hexene analysis, but the laboratory lost the samples. 
* * Labeled as A—17 in the laboratory data report. 
Fill Sample of fill material. 
NJ03602- lAaMe9ie 
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Table 13. Summ.., fo, Daw* CK-Mfa- .f Votaik, Apd. C^«k ta ftdto™.,, toe,,.,™ Soil S™„fe, Collate, i» !„« ,*,« ., K.I™. eta**too.. Oafiold. Now 

Sample ID B-l 

Anslyte Date 

Bromoform 
Dibromochloromethane 
1,1,1-Trichloroetliane 
Toluene 
Benzene 
Methylene chloride 
1,1,2.2-Tetrachloroethane 
Ethylbenzene Ethylbei 
TOTAL VOCS: 

(2-4) (8-10) 

25-Jun-86 25-Jun-86 

.035 NA 

.011 NA 

.0036 .017 

.0097 .011 
NA NA 

NA NA 
NA NA 
NA NA 

.0593 .028 

B-3 
<4-6) 

NA 
NA 

.02 
.116 

NA 

NA 
NA 
NA 

.136 

B-4 
(2-4) 

NA 
NA 
NA 

2470 
15 

IS 
4.4 
NA 

2504.4 

B-S 
(44) 

25-Jun-86 25-Jun-86 25-Jun-86 

NA 
NA 
NA 

.73 
.066 

NA 
NA 

.0042 

.8002 

Analyte concentrations in milligrams per kilogram (parts per million (ppm)l. 
Analyses were performed by General Testing Corporation of Hackcnsack, New Jersey 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 14. 
ST®I^!nSX.<^~,WU°" 0,B*" Na*"1 "* AcM G-P-"* >» invertigation Soil S™^, Colloaod io tao 19,6 « KoUm. 

Analyte Dale 

Anthracene 
Benzofa)anthracene 
Benzotaipyrene 
BenzoiblTTuoranthene 
Benzo(ghi)perylene 

Chiysene 
Fluoranthene 
Indeno(l ,2,3-c,d)pyrene 
Phenanihrene 
Pyrene 

bis(2-ethylhexyl) phthalate 
di-n-butyl-phinalale 
Phenol 
Bcnzo(k) fl uoranthene 
Fluorene 

Naphthalene 
bum benzyl phthalate 
TOTAL BNA: 

B-2 B-3 B-4 
(8-10) (4-6*) (0-8) 

25-Jun-86 25-Jun-86 25-Jun-86 

.0979 NA NA 

.743 NA < .250 L 

.459 NA .129 

.836 NA NA 

.322 NA NA 

.377 NA .299 
1.16 < 067 L 1.9 
.195 NA NA 
.582 <.160L 2.35 
1.11 NA 1.28 

.654 NA NA 
<.310 L < .300 L .408 
.0941 .232 .341 

NA NA .442 
NA NA .6 

NA NA .0706 
NA NA < .320 L 

6.63 .232 7.8196 

BS 
(4-8) 

25-Jun-86 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

<•180 L 
.118 

1.3 
<.330 L 
19.8 

NA 
.379 

NA 
< .330 L 
21.597 

^fessasate^dsaflfc1ml„. 
L The value is the method detection limit. 
< Less than. Where an analyte has not been detected, a reporting limit is given. 
NA Not applicable. 

New Jersey 

GERAGHTY & MILLER, INC. 



TablCl5- SUmmary f°r DC,CCtCd C°nCenlrati0nS °f0thcr Con8ti,ucnti « Preliminary Investigation Soil Samples Collected fa June 1986 at Kakma Chemical. Inc.. Garfield, New Jersey 

Sample ID B-3 
(4-6) 

B-4 
<p-8) 

B-S 
(4-8) 

— — 

Analyte Date 25-Jun-86 2S-Jun-86 23-Jun-86 

Petroleum hydrocarbons 
Total phenofics 

1070 
9.6 

236 
NA 

100 
9.3 

Analyte concentrations in milligrams per kilogram [parts per million (ppm)l 
Analyses were performed by (fcneral Testing Corporation of Hackensack, New Jersey 
NA Not applicable. 

GERAGHTY & MILLER. INC. 



I 

Table 16. GrfSfdTNew0!̂  Concentra,ioM <>'Volatile Organic Compound, in ECRA Sampling Plan Investigation Soil Samples Collected in December 1987 a. Kalama Chemical, Inc., 

Sample ID S-l 

Analyte Dale 

<9-ll') 
(MW-7) 
14-Dec-87 

S-2 
(2-4) 

18-Dec-87 

S-3 

10-Dec-87 

S-4 
(3-3.5) 

S-5 
(2.5-4.5) 

S-6 
(3-5) 

S-7 
(2-4) 

S-8 
(6.5-8.5') 

S-9 
(3-3.5) 

S-10 
(2.5-4.5) 

S-ll 
(5-7) 

18-Dec-87 I7-Dec-87 17-Dec-87 18-Dec-87 18-Dec-87 18-Dec-87 l8-Dec-87 17-Dec-87 

S-12 Field 
(1.5-3.5') Blank 

1 
!8-Dec-87 t8-Dec-87 

Toluene 
Trichlorolluoromethane 
Xylene, (total) 
Methylene chloride 
Tetrachloroethene 
Benzene 
Elhylbenzene 
Chlorobenzene 
TOTAL VOCS: 

36.6 
.51 J 
1.1 J 

NA 
NA 

16800 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

.0078 IB 
NA 

.019 J 
NA 
NA 

.0088 IB 
NA 

NA 
NA 
NA 

.0074 IB 
.0081 

.049 
NA 
NA 

.0083 IB 
NA 

5280 
NA 

4.51 
NA 
NA 

1120 
NA 

1.21 
NA 
NA 

NA 
NA 
NA 

.0089 IB 
NA 

.0141 
NA 
NA 

.0096 IB 
NA 

.0131 
NA 
NA 
NA 
NA 

.072 
NA 

.026 
NA 

.0161 

NA 
NA 
NA 

.0138 
NA 

NA 
NA 
NA 

38.21 

NA 
NA 
NA 

16800 

NA 
NA 
NA 

.0078 

NA 
NA 
NA 

.0278 

NA 
NA 
NA 

.0154 

NA 
NA 
NA 

.0573 

6 
1.71 

NA 
5292.2 

5.6 
NA 
NA 

1126.8 

NA 
NA 

.011 

.0189 

NA 
NA 
NA 

.0236 

NA 
NA 
NA 

.013 

NA 
NA 
NA 

.114 

NA 
NA 
NA 

.0138 

B Compound is also detected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated concentration. 
NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 17. Summajy forDrteded Concentration, of Base Neutral Compounds in ECRA Sampling Plan Investigation Soil Samples Collected in December 1987 at Kalama Chemical, Inc., 

B Compound is also detected in the laboratory blank. 
Result is detected below the repotting limit or is An estim&ted concentration. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



TabIe ,8' NcwJersey5' Conccn,r*,ion« of 0th« Constituent. in ECRA Sampling Plan Inveatigation Soil Sample. Collected in December 1987 al Kalama Chemical, Inc., Garfield, 

Analyte 

Sample ID 

Date 

S-l 
(7-9) 
(MW-7) 
14-Dec-87 

S-2 
(2-4') 

18-Dec-87 

s-a 
(2.5-4.5) 
(MW-1) 
10-Dec-87 

S-7 
(2-4') 

18-Dec-87 

S-8 
(2.5-4.5') 

18-Dec-87 

S-12 
(1.5-3.J1) 

18-Dec-87 

Petroleum hydrocarbons 
Total Phenoiics 

1070 
8.7 

4660 
200 

63 
NA 

600 
NA 

180 
NA 

300 
NA 

Analytc concentrations in milligrams per kilogram [parts per million (ppm)l. 
Analyses were performed by Envirotech Research Inc. Edison, New Jersey 
NA Not applicable. 

GERAGHTY & MILLER, INC. 



T""° Conpo^d. to Ite,i«d ECRA Stopplto, Pl.„ InvMlptoi™ Stol to,̂ , Colkcd to Juwaiy l»l .1 K.tto» Ch-tal."*' ' 

Analyte 

Sample ID 

Date 

B-2 
0-27) 

17-Ian-91 

B-3 
(2.3-2.9) 

18-Jan-91 

B4-01 
(4-6') 

18-Jan-91 

B4-02 
(8-9) 

18-Ian-91 

B5-01 
(4 5) 

18 Jan-91 

B6-01 
(4-5') 

18-lan-91 

B6-01 
(4 5') 
Duplicate 
18-lan-91 

B-07-01 
(8 1.4) 

21-lan-91 

B-07-02 
(6-7.9') 

21-Ian-91 

B-08-01 
(4-6') 

21-lan-91 

B-09-01 
(6-8) 

21-Ian-91 

B-13-01 
(6-7) 

22-Jan-91 

B-14-01 
(4-4.8) 

22-Ian-9l 

Methylene chloride 
Toluene 
Benzene 
Xylenes (total) 
Ethylbenzene 

Carbon tetrachloride 
Trichlorofluoromethane 
TOTAL VOCS: 

.015 JB 
.024 J 

NA 
NA 
NA 

NA 
NA 

.039 

NA 
2.4 
NA 
NA 
NA 

NA 
NA 

2.4 

.019 IB 
.11 
NA 
NA 
NA 

NA 
NA 

.129 

NA 
17000 

NA 
NA 
NA 

NA 
NA 

17000 

NA 
.0121 

NA 
NA 
NA 

NA 
NA 

.012 

.66 B 
62 
NA 
NA 
NA 

NA 
NA 

62.66 

NA 
360 
NA 
NA 
NA 

NA 
NA 

360 

NA 
17 
.21 J 

NA 
NA 

NA 
NA 

17.21 

NA 
.085 
.24 

.018 J 
NA 

NA 
NA 

.343 

NA 
360 
NA 
NA 
NA 

NA 
NA 

360 

NA 
2.4 
.28 
.33 
.16 

NA 
NA 

3.17 

NA 
3400 

NA 
NA 
NA 

NA 
NA 

3400 

NA 
.47 
NA 
NA 
NA 

NA 
NA 

.47 

B Compound is also detected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 19. 
f m ^ ^ a r f i d d o f W o M i b t  ° r * a n i c  C o m p o u n d ,  i n  R e v i s e d  E C R A  S a m p l i n g  P l a n  I n v e s t i g a t i o n  S o i l  S a m p l e .  C o l l e c t e d  i n  J a n u a r y  1 9 9 1  a t  K a l a m a  C h e m i c l . P  

Analyte 

Sample ID B-14-02 B-15-01 B-16-01 B-18-01 
(6-7.4') (3-3.5') (3.2-3.8) (3-3.5) 

Date 

B-19-01 
(2-2.6') 

B-20-01 
(5-2) 

B-20-02 
(2-2.8') 

B-22-01 
(.9-1.7') 

B26-01 
(1.5-2') 

B-27-01 
d-1.8') 

B-43B 
(2.3-2.8) 

FB-01-22 
(mg/L] 

Methylene chloride 
Toluene 
Benzene 
Xylene, (total) 
Ethylbenzene 

Carbon tetrachloride 
Trichlorofluoromethane 
TOTAL VOCS: 

FB-01-24 
lmg/Ll 

22-Jan-91 22-Jan-91 22lan9l 23-Jan 91 23-lan 91 23-Jan 91 23 Jan-91 23-lan-91 24 J»n-91 24-Jan-91 30J.n-91 22-Jan-91 24 Jan-91 

NA 
620 
NA 
NA 
NA 

NA 
.091 

NA 
NA 
NA 

NA 
12 

.13 J 
.64 
NA 

NA 
890 
NA 
NA 
NA 

NA 
.83 
NA 
NA 
NA 

NA 
.067 

NA 
NA 
NA 

NA 
230 
NA 
NA 
NA 

NA 
.094 

NA 
NA 
NA 

NA 
20000 
80 
NA 
NA 

NA 
160 
NA 
NA 
NA 

NA 
.00641 

NA 
NA 
NA 

NA 
.0027 I 

NA 
NA 
NA 

NA 
NA 

620 

NA 
NA 

.091 

.43 J 
1.6 
14.8 

NA 
NA 

890 

NA 
NA 

.83 

NA 
NA 

.067 

NA 
NA 

230 

NA 
NA 

.094 

NA 
NA 

20080 

NA 
NA 

160 

NA 
NA 

.0064 

NA 
NA 

.0027 

NA 
.00331 

NA 
NA 
NA 

NA 
NA 

.0033 

B Compound is also detected in the laboratory blank. 
I Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



T".k 20. jssriisisna.'assssfeias;  ̂BM,"ubk' *« *<*"*> «** s.̂  H„ b̂ po™ M &«,*, cum* „ lamry mi»p,tc10,2 

Sample ID B6-0I 
(4-5*) 

Analyte Date I8-Jan-91 

B6-01 
(4-S) 
Duplicate 
18-J«n-91 

B-07-01 
(.8-1.4) 

B07-02 
(6-7.9") 

B-08-01 
(4-6") 

B-09-01 
(6-8") 

B-26-01 
(15 2) 

B-29-01 
(6-7.4) 

B-32-01 
(6-1.1) 

B-33-01 
(4-4.3") 

B-34-01 
(4-4.9") 

B-33-01 
(4-4.4") 

Naphthalene 
Fluorene 
Phenathrene 
Anthracene 
Fluoranthene 

Pvrene 
Chrysene 
benzo(a)anthraccne 
Benzofbtfluoranthene 
Benzo(a)pyrene 

lndeno( 1,2,3-c,d)py rene 
Benzo(shi)perylene 
bi8(2-ethylhexyl) phthalate 
Acenaphthene 
dibutyl phthalate 

Acenaphthylene 
Dibenzo(a,h)ai 
TOTAL BNA: 

)anthracene 

21-Ian-91 21-Jan-9I 21-Jan-9I 21-!an-91 24-Jm-91 24-Ian-9l 2S-Ian-91 23-Ian-91 2S-Ian-91 25-)an-91 

.75 J 
4.1 
1.91 
.351 
1.1 J 

.89 J 

.741 

.55) 
1.2 J 
.58) 

.21) 

.15) 
NA 
NA 
NA 

NA 
NA 

12.52 

B-40-01 
(4-6") 

28-lan-91 

.3) 
1.7 J 
.96) 
.13) 
.23) 

NA 
.19) 
.047) 

NA 
.042) 

NA 
NA 

.067) 
NA 

.11 J 

.28) 

.32) 

.25) 

.026) 

.15) 

1.5) 
3.2) 
1.1) 
.42) 
.64) 

11) 
10) 
18 J 
NA 
12) 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

.221 

.05) 
.33 

8.6 
.65) 
1.4) 
.14) 
.45) 

5.7 
.39) 
.89) 
.091 ) 
.5) 

1.3) 
NA 
.6) 
.097) 
.51) 

NA 
NA 

.15) 
NA 

.22) 
.15) 
.091) 

NA 
.11 J 

NA 

.03) 
NA 
NA 
NA 
NA 

.1 J 
.085 ) 
.066) 
.14) 
.099) 

.12) 

.11) 

.068) 

.12) 

.054) 

.5) 
.25) 

NA 
.4) 
NA 

10) 
4.9) 
5.4) 

NA 
NA 

.0055) 
NA 
NA 
NA 
NA 

.27) 

.18) 

.17) 

.28) 

.15) 

.78) 

.42) 

.31) 

.42) 

.26) 

.61) 

.42) 

.27) 

.42) 

.26) 

.58) 

.42) 
.3) 
.58) 
.29) 

.26) 

.22) 

.15) 

.37) 
.2) 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

.24) 
NA 
NA 

.044) 

.037) 
.34 
.016) 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

.041 )B 

.082) 

.071) 

.038) 

.019) 
.044 )B 

.15) 

.29) 
NA 

1.4) 
NA 

.16) 

.21) 
NA 

1.2) 
NA 

.19) 

.24) 
NA 

.53) 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

3.671 

NA 
NA 

.549 

NA 
NA 

1.104 

NA 
NA 

1.498 

NA 
NA 

8.01 

NA 
NA 

71.3 

NA 
NA 

.0465 

NA 
NA 

1.904 

NA 
NA 

15.27 

NA 
NA 

11.121 

NA 
NA 

5.637 

NA 
NA 

1.57 

Analyte concentrations in milligrams per kilogram (parts per million (ppm)l. 
Analyses were performed by Envirotech ResStrch Inc, Edison, New Jersey 

B 
J 

NA 

Compound is also detected in the laboratory blank. 
Result is detected below the reporting limit or is an estimated 

Not applicable. 
concentration. 

GERAGHTY & MILLER, INC. 



Table 20. NeU,r#1 and A0id &rtractob,e Compound, in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at 

Sample ID B-42-01 B-43A B-45A FB-01-21 
(.2.6') (.8-1.3') (.6-1.1') |mg/L| 

Analyte Date 30-Jan-91 30Jan-91 30Jan-91 21-Jan-91 

Naphthalene 
Fluorene 
Phenathrene 
Anthracene 
Fluoranthene 

Pyrene 
Chtysene 
benzo(a)anthracene 
Benzotblfluoranthene 
Benzo(a)pyrene 

lndeno(l ,2,3-c,d)pyrene 
Benzo(ghi)perylene 
bis(2-ethylhexyl) phthalate 
Acenaphthene 
dibutyl phthalate 

Acenaphthylene 
Dibenzo(a,n)anthracene 
TOTAL SNA: 

NA NA NA NA 
NA NA NA NA 

3.4 J .018 J .077 J NA 
NA NA NA NA 

4 J NA .22 J NA 
3.7 J NA .19 J NA 
2.2 J NA .31 J NA 
2.3 J NA .29 J NA 
4 J NA .63 NA 
NA NA .47 NA 

NA NA .2SI NA 
NA NA .261 NA 
NA NA NA .00S3 J 
NA NA NA NA 
NA NA NA NA 

NA NA .06 J NA 
NA NA .071 J NA 

19.6 .018 2.828 .0055 

B Compound is also detected in the laboratory blank. 
J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



Teble 21. Sununsiy foe DeWNed CoeeenMta. ef Meul. to Revised BCRA Semplie, Rise lev.wig.Uoe s.a Swepies c.Ueeied i„ leeo.,, l»i « KeUm. Chemleel. lee., Osriield. New 

Sample ID B-32-OI 
(fill') 

B-33-01 
(4-4.3') 

B-34-01 
(4-4.9') 

B-35-01 
(4-4.4') 

Antlyte Date 2J-Jan-91 25-Jan-91 25-Jan-9l 25-)an-9l 

Arsenic 
Vanadium 

1.5 
18 

4.8 
32 

4.4 
34 

6 
36 

Analyte concentrations in milligrams per kilogram [parts per million (pprn)l. 
Analyses were performed by cnvirotech Research Inc, Emson, New Jersey 

GERAGHTY & MILLER, INC. 



Tabfc 22' GaSTNcw1!^ Concen,n,lioM of °,hcr Constituents in Revised ECRA Sampling Plan Investigation SoU Samples Collected in January 1991 at Kalama Chemical. Inc., ^ ' °f 3 

Analyte 

Sample ID 

Date 

B-2 
(2-2.7) 

17-Jan-91 

B4-0I 
(4-6') 

18-Jan-91 

B4-02 
(8-9) 

18-Jan-91 

BS-01 
(4-5*) 

18-Jan-91 

B5-02 
(8-9.7') 

18-Jan-9I 

B6-01 
(4-S*) 

18-Ian-91 

B6-0I 
(4-5*) 
Duplicate 
18-Jan-91 

B-07-01 
(•8-1.4) 

2I-Jan-9I 

B-07-02 
(6-7.9') 

21-Jan-91 

B-08-01 
(4-6') 

21-Jan-91 

B-09-01 
(6-8') 

21-Jan-91 

B-10-01 
(4-45') 

21-Jan-9I 

B-13-01 
(6-7') 

22-Ian-9l 

Petroleum hydrocarbons 
Total Phenolict 
PC B-1260 

148 
NA 
NA 

2860 
NA 
NA 

4670 
NA 
NA 

88 
NA 
NA 

55 
NA 
NA 

547 
NA 
NA 

347 
NA 
NA 

51 
NA 
NA 

NA 
5.6 
NA 

576 
40 
NA 

153 
7.4 
NA 

193 
NA 
NA 

1630 
NA 
NA 

Analyte concentrations in milligrams per kilogram [parts per million (ppm)l. 
Analyses were performed by Envirotcch Research Inc, Edison, New Jersey 

NA Not applicable. 

GERAGHTY & MILLER. INC. 



Table 22. Concentrations of Other Constituents in Revised ECRA Sampling Plan Investigation Soil Sample, Collected in January 1991 at Kalama Chemical, Inc.. Page 2 of 3 

Analyte 

Sample ID B-I4-01 B-14-02 B-15-01 B-18-01 
(4-4.8') (6-7.4') (3-3.5') (3-3.5') 

Date 

B-19-01 
(2-2.6') 

B-20-01 
(5-2) 

B-20-02 
02.8)  

B-22-01 
(9-1.7) 

B-2641 
(15-2') 

22-Jan-91 22-Jin-91 22-Jao-9l 23-Jan-91 23-Jan-91 23-Jaa41 23-Ian-9l 23-)an-91 24-)an-91 

B-27-01 
0-1.8') 

B-28-01 
(6-7.8') 

B-30-01 
(8-9.2*) 

Petroleum hydrocarbona 
Total Phenolics 
PCB-1260 

1410 
NA 
NA 

160 
NA 
NA 

40 
NA 
NA 

206 
NA 
NA 

48 
NA 
NA 

60 
NA 
NA 

89 
NA 
NA 

99 
NA 
NA 

4430 
NA 
NA 

69 
NA 
NA 

32 
NA 
NA 

31 
NA 
NA 

B-31-01 
(6-7) 

24-Jan-91 24-Jan-91 25-Jan-9l 25Jao-9l 

52 
NA 
NA 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 22. Summwy Concentrations of Other Constituents in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical, Inc., ^ 3 °f 3 

Analyte 

Sample ID 

Date 

B-32-01 
(.6-1.1') 

25-Jan-91 

B-33-01 
(4-4.3') 

25-Jan-91 

B-34-01 
(4-4.9') 

25-Jan-91 

B-35-01 
(4-4.4') 

25-Jan-9l 

B-39-01 
(6-8) 

28 Jan 91 

B-4041 
(4-6') 

28-Jan-9l 

B-41-01 
(15-2) 

28-Jan-9l 

B-42-OI 
(.2-6) 

30-Jan-91 

B-43A 
(.8-1.3) 

30-Jan-91 

B-44-01 
(3-8) 

30-Ian-91 

B-44-02 
(.3-8) 

30-Jan-91 

B-46-01 
(1-15) 

30-Jan-91 

Petroleum hydrocarbons 
Total Phenolics 
PCB1260 

59 
NA 
NA 

1820 
NA 
NA 

1770 
NA 
NA 

1550 
NA 
NA 

672 
NA 
NA 

4040 
NA 
NA 

27 
NA 
NA 

207 
NA 
NA 

320 
NA 
NA 

737 
NA 

.47 

370 
NA 

2.2 

400 
NA 
NA 

Analyte concentrations in milligrams per kilogram [parts per million (pprn)|. 
Analyses were performed by Envirotcch Research Inc, Edison, New Jersey 
NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 23. Summary for Detected Concentrations of Methanol in Revised ECRA Sampling Plan Investigation Soil Samples Collected in January 1991 at Kalama Chemical. Inc.. Garfield. New 

Sample ID B-36-01 
(6-6.9') 

B-37-01 
(6-6.5') 

B-38-01 
(4-5') 

B-38-02 
(45') 

B-39-01 
(6-8) 

Analyte Date 28-Jan-91 28-Jan-91 28-Jan-9l 28-Jan-91 28-Ian-91 

Methanol 3.5 .22 2.6 1.9 2.2 

Analyte concentrations in milligrams per kilogram (parts per million (ppm)l. 
Analyses were performed by Envirotech Research Inc. Eouon, New Jersey 

GERAGHTY & MILLER, INC. 



Table 26. 
Garfiefd?'New^Jersey^ Conccntrations of0ther Constituent. in ECRA Sampling Plan Investigation Ground-Water Sample. Collected in January 1988 at Kalama Chemical, Inc. 

Sample ID MW-1 
(6-21') 

Analyte Date S-Ian-88 

Total Phenolic. 
Methanol 
Petroleum hydrocarbon. 
Benzaldehyae 

200 
5900 

NA 
NA 

MW-l 
(6-21') 
Duplicate 
5-Jan-88 

MW-2 
(5.5-
15.5) 
5-Ian-88 

MW-3S 
(5-15') 

5-Jan-88 

150 NA 2570000 
NA NA 120000 
NA 2600 NA 
NA NA NA 

MW-3D 
(35-40') 

MW-4 
(1-16) 

6-I.Q-88 6-l.n-88 

MW-7 
(621)  

6-).n-88 

122000 
NA 
NA 
NA 

4650 
NA 

8000 
570 J 

NA 
NA 

408900000c 
NA 

Analyte concentration, in microgram, per liter (part, per billion (ppb)l 
Analyse* were performed by Envirotech Research IncfEdison, New Jersey 

PI?oU|lnlf nJ5JS5^5d.!?e,0iV Hi? rcfortin8 VmU or " ,n cs.'hnated concentration. 
Floatmg product sample; therefore analyte concentrations in milligrams per kilogram (parts per million (ppm)]. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 24. fnT>^a7fiddJ^^rSnCentrati0n8 °f Volati,e °rganic ComPoundg ECRA Sampling Plan Investigation Ground-Water Samples Collected in January 1988 at Kalama Chemical, 

Analyte 

Sample ID 

Date 

MW-1 
(6-21') 
S-Jan-88 

MW-1 
{6-21.') 
Duplicate 
5 Jan-88 

MW-2 
(5.5-
15.5) 
5-Jan-88 

MW-3S 
(5-15) 

5-Jan-88 

MW-3D 
(35-40') 

6-Ian-88 

MW-4 
(1-16) 

6-Ian-88 

MW-5 
(4 19) 

MW-6S 
(6-21') 

MW-6D 
(27-32') 

MW-7 
(6-21') 

Field 
Blank 

6-Ian-88 5-Jan-88 6-)an-8 

Trip Blank 

6-Ian-88 5-)an-88 6-Jan-88 

Benzene 
Chlorobenzene 
Etbylbenzene 
Toluene 
Xylenes (total) 

Tetrachloroethene 
Trans-1,2-Dichloroethene 
Trichloroethene 
TOTAL VOCS: 

676 
4.7 J 
IS 
22 
17 

960 
5.6 
15 
24 
16 

1.5 J 
2.9 J 

NA 
1.1 J 

NA 

NA 
NA 
NA 

5640 
NA 

NA 
NA 
NA 

5.1 
NA 

3400 J 
NA 
NA 

96700 
NA 

NA 
NA 
NA 

6370 
NA 

NA 
NA 
NA 
NA 

3 J 

NA 
NA 
NA 

2.5 J 
NA 

NA 
NA 
NA 

541000 c 
NA 

NA 
NA 
NA 

1.8 J 
NA 

NA 
NA 
NA 

l.SJ 
3.4 J 

NA 
NA 
NA 

734.7 

NA 
NA 
NA 

1020.6 

1.5 J 
NA 
NA 
7 

NA 
NA 
NA 

5640 

NA 
23 
4 J 
32.1 

NA 
NA 
NA 

100100 

NA 
NA 

1400 
7770 

NA 
NA 
NA 
3 

NA 
NA 

1.8 J 
4.3 

NA 
NA 
NA 

54IOOO 

1 J 
NA 
NA 

2.8 

NA 
NA 
NA 

4.9 

Analyte concentrations in micrograms per liter [parts per billion (ppb)l. 
Analyses were performed by Envirotcch Research Inc, Edison, New Jersey 

J Result is detected below the reporting limit or is an estimated concentration. 
c Moating product sample; therefore analyte concentrations in milligrams per kilogram [parts per million (ppm)]. 
NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 25. cTfcfdTlWt^!1 Concen,ra,io,u ofBase Ncu,ral Compounds in ECRA Sampling Plan Investigation Ground-Water Sample. CoUected in January 1988 at Kalama Chemical, Inc., 

Sample ID MW1 
(6-21) 

Analyte Date S-lan-88 

MW-1 

Duplicate 
5-lan-88 

MW-2 
I55" 
15.5) 
5-Ian-88 

MW-3S 
(5 15) 

MW-3D 
05-40') 

MW-4 
0-16) 

5-Ian-88 6-Ian-88 6-)ao-88 

MW-5 
(4-19) 

6-Ian-88 

MW-6S 
(6-21') 

5-Jan-88 

MW4D 
(27-32') 

6-Ian-88 

MW-7 
(6-21') 

6-Ian-88 

Fluorene 
Naphthalene 
Phenathrene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 

.7 J 
1.8 J 

NA 
NA 
NA 

.7 J 
1.9 J 
.1 J 
NA 
NA 

9.31 
371 
1.2 
.51 
5.51 

NA 
2 1 
NA 
NA 
NA 

NA 
11 
NA 
NA 
NA 

6.11 
60.6 
16.6 

NA 
NA 

.41 

.61 

.21  
NA 
NA 

.41 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

340 c 
580 c 
760 c 

NA 
NA 

1.3-Djchlorobenzene 
1.4-Dichlorobenzene 
Acenaphthene 
Anthracene 
Fluoranthene 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

41 
7.91 
4.31 
.9 J 
.2 J 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

3.41 
9.31 

NA 
NA 
NA 
NA 
.11 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

1501c 
601c 
1701c 

Pyrenc 
bis(2-ethylhexyl) phthalate 
Acenaphihylene 
Benzo(a)pyrcne 
Benzo(ghi)perylene 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

.3 J 
1.2 J 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
11 
NA 
NA 
NA 

6.91 
6.31 
.41 
2.41 
11 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
2.51 

NA 
NA 
NA 

1601c 
NA 
NA 

601c 
NA 

Chrysene 
Di-n-octyl phthalate 
Indeno(f,2,3-c,d)pyrene 
N-Nitrosodiphenylamine 
benzo(a)antnracene 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

31 
24.7 
11 
.31 
31 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

801c 
NA 

201c 
NA 

701c 
Benzo(b)fluoranthene 
TOTAL BN: 

NA 
2.5 

NA 
2.7 

NA 
72.3 

NA 
2 

NA 
2 

NA 
145 

NA 
1.3 

NA 
.4 

NA 
2.5 

401c 
2490 

Analyte concentrations in micrograms per liter [parts per billion (ppb)l 
Analyses were performed by Envirotech Research Inc, Edison, New Jet 

J 
c 

NA 

ferscy 

Result is detected below the repotting limit or is an estimated concentration 
Floating product sample; therefore analyte concentrations in milligrams per kilogram [parts per million (ppm)]. 
Not applicable. 

GERAGHTY & MILLER, INC. 



Table 27. G^ISn^?'ft' °fV0latilC °rganic C°mpOUnd8 m Rcviscd ECRA Sampling Plan Investigation Ground-Water Samples Collected in April 1991 at Kalama 

Sample ID MW-I 
( 6 2 1 )  

Analyte Date 20-Apr-9I 

MW-I 
J6-21;) 
Duplicate 
20-Apr-91 

MW-2 
(5.5-
15.5) 
22-Apr-91 

MW-2 
(5.5-
15.5) 
22-Apr-91 

MW-3S 
(SIS') 

MW-3D 
(35-40') 

MW-4 
(1-16) 

MW-5 
(4-19) 

MW-5D 
(25-35') 

MW-6S 
(6-21') 

MW-6D 
(27-32') 

MW-7 
(6-21) 

MW-8 
(525') 

22-Apr-9l 22-Apr-91 22-Apr-9l 22-Apr-91 23-Apr-91 20-Apr-9l 21-Apr-91 21-Apr-91 23-Apr-91 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Cnlorobenzene 

860 
141 
110 
26 
NA 

1000 
15 J 
87 
13 J 
NA 

NA 
NA 
NA 
NA 

27 

NA 
NA 
NA 
NA 

29 

NA 
NA 

1200 
NA 
NA 

NA 
NA 

6.3 
NA 

1.9 J 

3500 J 
NA 

100000 
NA 
NA 

NA 
NA 

15000 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

18000 
NA 
NA 

4.71 
NA 

8.3 
NA 

1.11 

29 
NA 
NA 
NA 
NA 

10 
NA 

1.41 
5.8 
4.51 

trans-1,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Tetrachloroethene 
1,1,1-Trichloroethane 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

24 
2.1 J 
12 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
540 

NA 
NA 
NA 

NA 
2700 

NA 
261 
80 

NA 
NA 
NA 
NA 
NA 

44 
3.41 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Chloroform 
1,1-Dichloroethene 
TOTAL VOCS: 

NA 
NA 

1010 

NA 
NA 

1115 

NA 
NA 
27 

NA 
NA 
29 

NA 
NA 

1200 

NA 
NA 

46.3 

NA 
NA 

103500 

NA 
NA 

15540 

NA 
NA 

2806 

NA 
NA 

18000 

NA 
NA 

61.5 

NA 
NA 
29 

1.11 
NA 

22.8 

Analyte concentrations in micrograms per liter [parts per billion (ppb)l. 
Analyses were performed by Envirotech Research Inc, Edison, New Jersey 

I Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 
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Table 27. 
cS?[/fnrc^feld.0N^Sya °f Vokti,e 0r*anic ComPound'1 « ̂ ised ECRA Sampling Plan Investigation Ground-Water Samples CoUected in April 1991 at Kalama 

Anilyte 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Cnlorobenzene 

trans-1,2-Dicbloroelhene 
Trichloroetbene 
Vinyl chloride 
Tctrachlorocthenc 
1,1,1-Trichloroethane 

Chloroform 
1,1 -Dichloroethene 
TOTAL VOCS: 

Sample ID MW-9 MW-IO MW-ll MW-12 
(6-26') (3-23') (5-25') (5-25') 

Dale 22-Apr-91 2I-Apr-91 21-Apr-91 22-Apr-91 

490 
32 J 
43 J 
441 
19 J 

32 J 
900 
201 
11 J 
NA 

NA 
NA 

1S91 

140 J 
NA 

12000 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

12140 

NA 
NA 

110000 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

110000 

23 
NA 

4 J 
3.11 
10 

18 
5.6 
3.41 
8.6 

NA 

NA 
NA 

77.7 

MW-13 fc, 
22-Apr-91 

MW-14 
(3-18') 

MW-15 
(3-25) 

MW-16 
(1030') 

MW-17 
(2-22') 

NA 
NA 

24 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
24 

20-Apr-91 23-Apr-91 23-Apr-91 23-Apr-91 

17001 
NA 

64000 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

65700 

NA 
NA 
NA 
NA 
NA 

19 
18 
NA 
NA 
NA 

NA 
NA 
37 

NA 
NA 
NA 
NA 
NA 

1.6 J 
260 

NA 
4.9 J 
17 

4.9 J 
1.4 J 
289.8 

NA 
NA 

100000 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

100000 

MW-18 
(424) 

NA 
NA 
NA 
NA 

351 

49 J 
550 
241 
NA 
NA 

NA 
NA 

658 

1 Result is detected below the reporting limit or is an estimated concentration. 
NA Not applicable. 

GERAGHTY & MILLER, INC. 



™* M- fe'jE&ssiSK'Ssaa'.tevss:  ̂EmaM° * k«̂  «** *»,*», n» .̂w®, ô  ta 1,>,; 

Sample ID MW-1 
(6-21 •) 

Analyte Date 20-Apr-9l 

MW-2 
(5.5-
15.5) 
22-Api-91 

MW-3S 
(5 15) 

MW-3D 
(35-40') 

MW-4 
0-16) 

MW-5 
(4-19') 

MW-5D 
(25-35') 

MW-6S 
(6-21) 

MW-6D 
(27-32*) 

MW-7 
(6 21) 

MW-9 
(6-26') 

MW-10 
(3-23') 

Analyte concentrations in micrograms per liter [parts per billion (ppb)l 
Analyses were performed by Envirotech Research Inc; Edison. NcwJersey 

I 
NA 

Result is detected below the reporting limit or is an estimated concentration. 

Not applicable. 

MW-11 
(5-25) 

22-Apr-91 22-Apr-9l 22-Apr-9l 22-Apr-91 23-Apr-91 20-Apr-91 21-Apr-91 21-Apr-91 22-Apr-91 21-Apr-91 21-Apr-91 

Naphthalene 
Phenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

Acenaphthene 
Fluorene 
Phenathrene 
Benzaldehyde 
2-Nitrophenol 

Fluoranthene 
Pyrene 
bts(2-ethylhexyl) phthalate 
4-Nitrophenol 
TOTAL BNA: 

2.4 J 
72 
NA 
NA 
NA 

1.61 
26 
7.21 
18 
31 

NA 
240000 

NA 
NA 
NA 

3.51 
930000 

NA 
NA 
NA 

491 
1200 

NA 
NA 
NA 

NA 
101 
NA 
NA 
NA 

NA 
58 
NA 
NA 
NA 

II 
120000 

NA 
NA 
NA 

NA 
15000 

NA 
NA 
NA 

NA 
3.41 

NA 
NA 
NA 

NA 
141 
NA 
NA 
NA 

NA 
520 

NA 
NA 
NA 

NA 
54000 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

3.51 
.971 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

131 
321 
161 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1.91 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

50! 
NA 

NA 
NA 
NA 
NA 

74.4 

NA 
NA 
NA 
NA 

60.27 

NA 
NA 
NA 
NA 

240000 

NA 
NA 
NA 
NA 

930003.5 

NA 
NA 
NA 
NA 

1310 

NA 
NA 
NA 
NA 
10 

NA 
NA 
NA 
NA 
58 

NA 
NA 
NA 
NA 

120001 

NA 
NA 
NA 
NA 

15000 

1.1! 
1.31 
9.61 

NA 
17.3 

NA 
NA 
NA 
NA 
14 

NA 
NA 
NA 
NA 

520 

NA 
NA 
NA 
NA 

54050 

GERAGHTY & MILLER. INC. 



Table 28. and Acid Extractable Compound, in Revised ECRA Sampling Plan Investigation Ground-Water Sample. Collected in April 

Sample ID MW-12 MW-13 MW-14 MWI7 MW-18 
(5-25') j2S^ (3 18') (2-22') (4-24') 

A™1*1® Date 22-Apr91 22-Apr-91 20-Apr-91 23-Apr-9l 23-Apr-91 

» « U| J 

Naphthalene 
Phenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

NA 
8900 

NA 
NA 
NA 

NA 
3100 

NA 
NA 
NA 

IS 
930 

NA 
NA 
NA 

13 J 
1900 

NA 
NA 
NA 

NA 
NA 
NA 

4.6 J 
36 

Acenaphthene 
Fluorene 
Phenathrene 
Benzaldehyde 
2-Nitrophenol 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

35 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Fluoranthene 
Pyrene 
bist2-ethylhexyl) phthalate 
4-Nitropnenol 
TOTAL BNA: 

NA 
NA 
NA 
NA 

8900 

NA 
NA 
NA 
NA 

3100 

NA 
NA 
NA 

20 J 
1020 

NA 
NA 
NA 
NA 

1913 

NA 
NA 
NA 
NA 

40.6 

Analyte concentrations in microgram, per liter [part, per billion (ppb)l. 
Analyse, were performed by Envirotech Research Inc, Edison, New Jersey 

J Result is detected below the reporting limit or is an estimated concentration. 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



TO* 29. » ""l"-" BO" »••»*« B» Investigation Ont^Kl-W.U, Ssntple, CnlbeW in April 1991 .. Kslnm. Ckeottad, 

Analyte 

Sample ID MW-3S MW-3D MW-4 MW-7 MW-9 
(5-15') (35-40') (1-16) (6 21 ) (5-26') 

Dale 

MW-14 
(3-18') 

FB-001 

22-Apr-91 22-Apr-9l 22-Apr-9l 21-Apr-91 22-Apr-91 20-Apr-9l 20-Apr-91 

Total Phenolica 
Petroleum hydrocarbon! 
Phenols 

241000 
NA 
NA 

878000 
NA 
NA 

172 NA 
NA 4100 
NA NA 

351 
NA 
NA 

763 
NA 
NA 

NA 
NA 

1300 

Analyte concentration! in micrograms per liter (parts per billion (ppb)]. 
Analyses were perforated by Envtrotech Research Inc. Edison, New Jeraey 

NA Not applicable. 

GERAGHTY & MILLER, INC. 



Table 30. Field Tested Ground-Water Parameter Results for the 1991 Revised ECRA Sampling Plan 
Investigation, Kalama Chemical, Inc., Garfield, New Jersey. 

Monitoring Well 
Designation 

Date of 
Testing 

Temperature 
(degree 

centigrade) 
PH 

Specific 
Conductance 
(umhos/cm) 

MW-1 
MW-2 
MW-3 
MW-3D 
MW-4 
MW-5 
MW-5D 
MW-6 
MW-6D 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-15 
MW-16 
MW-17 
MW-18 

4/20/91 125 657 1110 
4/22/91 12.4 6.93 440 
4/22/91 12.7 637 6760 
4/22/91 15.1 7.76 16050 
4/22/91 10.6 6.63 630 
4/22/91 11.7 651 590 
4/23/91 13.6 759 600 
4/20/91 14.1 659 1760 
4/21/91 15.6 6.95 1130 
4/21/91 15.6 6.95 1130 
4/23/91 14.9 750 2320 
4/22/91 14.2 6.92 1190 
4/21/91 85 7.10 140 
4/21/91 14.4 651 1000 
4/22/91 145 6.90 2210 
4/22/91 129 724 5330 
4/20/91 11.6 6 36 570 
4/23/91 11.7 722 790 
4/23/91 142 6.93 540 
4/23/91 12.4 6.06 190 
4/23/91 18.0 7.17 1350 

umhos/cm Micro mhos per centimeter. 

TMhMk 

GERAGHTY & MILLER, INC. 
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GERAGHTY & MILLER. INC. 

PRELIMINARY INVESTIGATION OF SOIL QUALITY 
CONDITIONS AT THE KALAMA CHEMICAL, INC. 

r&ci I.I'iv IN GARFIELD, NEW JERSEY 

December 1986 

Geraghty & Miller, Inc. 
7 Atlantic Street 

Hackensack, New Jersey 07601 



GERAGHTY MILLER. INC. 

EKEUMDCSY INVESTIGATION OF SOIL QUALITY 

CCNDTITCNS AT THE KAIAMA. CHEMICAL, INC. 

FACULTY IN GARFIELD, NEW JERSEY 

introduction 

In June 1986, Geraghty & Miller, Inc. was retained by Kalama 

Chemical, inc. to conduct a preliminary soil sampling and analysis 

program at the Kalaira Chemical, Inc. facility in Garfield, New Jersey. 

The purpose of this preliminary investigation was to assess soil 

quality conditions as a result of past plant activities. 

Background 

The Kalama Chemical, Inc. facility has been the site of chemical 

manufacture far at least 80 years. Kalama Chemical, Inc. bought the 

facility in 1982; prior to that time, the facility was operated by 

several previous owners. Several organic chemicals have been 

manufactured at the facility; current production is greatly reduced 

fron what was normal under previous ownership. 

Scope of Work 

The program consisted of the drilling of five (5) soil borings 

from land surface to the top of the water table or a maximum depth of 

twelve (12) feet, and the collection of soil samples for chemical 

analysis. The investigation was focused an areas where chemicals were 
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transferred to or stored in underground tanks, or where spills nay 

have lrrarf in the past. One sample was submitted for analysis frcm 

each boring; the individual samples were analyzed far parameters that 

would reflect materials handled at each location. 

In addition, one fluid sample was collected frcm the subsurface 

at the location of Baring B-4. Boring Br-4 is located in the 

benzaldehyde production area. 
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FIELD PROGRAM 

Soil Sampling 

On June 25, 1986, five soil borings were drilled by Environmental 

Drilling, Inc. of Mt. Arlington, New Jersey, under the supervision of 

a Geraghty & Miller, Inc. scientist and Mr. Hari Goel, Technical 

Superintendant at the Kalama Chemical, Inc. facility. The location of 

the boreholes are shown an Figure 1. The soil saspling locations were 

selected in aoocrdannR with the following criteria: 

o Borings located a safe distance frcm potential dangers such 
as beaded utility lines and pipes. These utilities were 
delineated by plant personnel. 

o Completion of as many barings as possible in one day of 
field work. 

o Borings located where spills, chemical transfer or storage 
took place, and where the potential far past grills exists. 

The rationale far the selection of baring locations was as 
follows: 

B-l: This area has been vised as a shipping/transfer area for 
chemicals. 

B-2: Underground storage tanks containing methanol and fuel oil 
are located in this area. 

B-3: This location has been used far loading and unloading 
chemicals, primarily formaldehyde, frcm and to rail cars. 

B-4: Benzaldehyde production area. 

B-5: Chemical transfer area, primarily formaldehyde. 
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The borings were drilled with a hollow stem auger rig, to depths 

of 8 to 12 feet below ground surface, in order to obtain sanples of 

the geologic materials in the unsaturated zone, above the water table. 

Soil samples were collected continuously in two-feet intervals with 

split-spoon samplers. Prior to drilling and sampling at each boring 

location, the auger flytes and split-spoons were decontaminated in 

order to prevent cross-contamination between barings. 

At each boring, the soil samples were described by the Geraghty & 

Miller, Inc. hydrogeologist, and screened with a portable organic 

vapor analyzer (OVA) meter. The geologic boring logs are presented in 

Appendix A. The sasples with the greatest indications of potential 

contamination were transferred to 40 ml vials and 120 ml jars for 

analysis; the soil samples were delivered to General Testing 

Corporation of Hackensack, New Jersey. All of the soil sasples were 

analyzed far volatile organic ccnpounds (VOCs) and total petroleum 

hydrocarbons (TEHC). At locations where certain rhaw^ia were known 

to be stored, transported, or used, parameters were 

selected for analysis. 

In addition, a fluid sasple was collected at Boring B-4, as water 

was encountered at a relatively shallow depth (2.5 feet below land 

surface). The fluid sasple was transferred to a 40 ml. vial, and 

submitted far a VOC analysis. 

At the completion of saspling at each baring location, the holes 

were backfilled and sealed with bentonite. 



GERAGHTY & MILLER. INC 
-5-

Analvtical Results 

Tha results of the analysis cf the soil and fluid samples are 

summarized in Tables 1, 2, and 3; the complete laboratory reports are 

presented in Appendix B. The results indicate the presence of a 

variety of base/neutral extractable organic ccnpounds at location B-2. 

Tbluene was detected in all soil samples and the fluid sample from 

Boring B-4. The soil and fluid sasples from Baring B~4 had toluene 

concentrations of approximately 0.2 percent and 0.5 percent, 

respectively. Efaenol (at a concentration of 19.8 ppm) was detected in 

the soil sample from Boring B-5. 

Respectfully Submitted, 

GERAGHTY & MTT.TER, INC. 

Jeffrey T. Malby 
Scientist 

Daniel A. Nachman 
Senior Scientist 

Vincent W. Uhl, Jr. 
Associate 
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APPENDIX A 

Geologic Loos 
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appendix a 

Trm nf sai\ Borings at Kalama Qiemiral. Tnn QrrflfOd. New 
Jersey. June 25. 1986. 

tore Hole No. Desc-nT**0" f f t ) .  

Fill, silt, asphalt, and clay, tarwn, 
and red. Day. 0 - 0.5 

Fill, silt, asphalt, and clay, black. 0.5 - 2 
Dry. 

Silt, clay, and fine sand, brcwn. Dry. 2 — 4 

Sand, to coarse, with same 
fine gravel. dry. 4 "1° 

- 2 
silt, fine sand, and fine gravel, 
brown. dry. * 

Silt, sand, fine gravel, with seme 
clay, dark brown. Dry. 2 - 4 

. * 
- 6 Sand, medium to coarse. (OVAF3 ppm) 4 

Dry to moist. 

Silt, sand, fine gravel, with seme red 
streaks of silt, clay, and fine s|nd, 
moist, black. (CVA=200-300 ppm). water 
encountered at approximately 9 feet 
below land surface. 6 - 10 

Silt with fine gravel, loose, wet. 10 - 11 

Sand, very fine, with silt an£ seme 
day, moist. (OVA • 70 ppm) • Wet. 11 — 12 

Silt, fine sand,4fine gravel, black. 
(ova » 100 ppm). Dry. 0-2 

Sand, fine to medium, fine gravel, 
cinders?, bla£k and gray. 
(ova=85 ppm). Dry. 2 - 3.5 

Silt and clay, dark brown to black. 3.5 - 4 

Sand, to coarse, brown. 
(ova - >100 ppm). dry. 4-6 

* ova readings are relative, and are approximately reflective of 
relative concentrations of benzene. 
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APPENDIX A 

Geologic loos of Soil Borincrs at Kalaroa Qiemical. Inc.. 
Jersey. June 25. 1986. 

Bore Hole N* ^>gr-HpH«n Perth (ft) 

3 Cont'd. 
Sand, medium to coarse, brcwn with 
lens of red medium sand. 
(OVA=200 ppm). Moist. 6-8 

Sand, coarse, with fine gravel, black 
and white, with lens^of red sand. 
(OVA » 200-300 ppm). Moist. 8 - 10 

Sand, coarse, £lack and white. 
(OVA=800 ppm). Moist. 10 - 11 

Sand, coarse, with seme silt, black. 11 - 12 

Fill, silt, sand  ̂ ash ?, brewn and gray. 
( O V A r O l O O O  p p m ) .  M o i s t .  0 - 2  
Sand, coarse, with fine to medium gravel 
fill. Water encountered at 2.5 feet # 
below land surface. (CVA=>1000 ppm). 2-4 

Sand, .fine to medium, wet. (OVA=>1000 
BE®). 4-6 

Silt, loose, wit£ seme fine sand, black. 
( Q V A = > 1 0 0 0  p p m ) .  W e t .  6 - 8  

5  No recovery. 0 - 2  
Fill, asphalt, cinders? with seme silt, 
fine sand, black. (OVA=100 ppm at 4 ft, 
CJVA=700 ppm at 6 feet). Water encountered 
a t  4 . 5  f e e t .  2 - 6  

Clay, with scmg silt, brown. 
(OVA=600 ppm). Wet. 6-8 

- * OVA readings are relative, and are approximately reflective of 
relative concentrations of benzene. 

#J108 OGFlNJReport. K 
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Table i; fintywi^rations of Miscellaneous Parameters in Soil Samples 

B-l B-2 B-3 B-4* B-5* 
Toted Petroleum Hydrocarbons 

Benzoic Acid 

Benzaldehyde 

Formaldehyde 

Total Ebenolics 

Alcohols 

<47.9 <40.9 1070 236 100 
<100 

< 200 <200 

< 100 < 100 
9.6 9.3 

<100 < 100 

Blank * net analyzed 
* Ormposite sample. 
All cancentraticns in ppn. 
Analysis performed by General Testing Ooiporation of Hackensack, NJ. 
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TaKla 2« Qgrcentratlons of Organic CuiiiLimiids in Soil Saiiples 

B-l B-2 B-3 B-4 g=5 

VniyUlo omanlc Coroourids 

Benzene 
Toluene 
Ethylbenzene 
Methylene Chloride 
1,1,1-TrichlorQethane 
Dibranochlarcciethane 
Brcnofarm 
1,1,2,2-Tetrachloroethane 

Acid Extrê -̂ i o Qnqanie Oatpounds 

B-l B=2 B=3 g=£ B-5 

ND ND ND 15.0 0.066 
0.0097 0.011 0.116 2470.0 0.730 
MD ND ND ND 0.0042 
ND ND ND 15.0 ND 
0.0036 0.017 0.020 ND ND 
O.OU ND ND ND ND 
0.035 ND ND ND ND 
ND ND ND 4.40 ND 

Ebenol 0.0941 0.232 0.341 19.800 

Paca/ltort-ral Extract̂  ̂  Orpr.̂  <V»npr»iTYig 

ill 1=2 fr-3 B-4 1=5 

Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoroanthene 
Benzo (ghi) perylene 
Benzo (k) flixxranthene 
bis (2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 
Chrysene 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno (l,2,3-c,d) pyrene 
Napthalene 
Etoenanthrene 
iyrene 

0.0979 ND ND ND 
0.743 ND EMDL ND 
0.459 ND 0.129 ND 
0.836 ND ND ND 
0.322 ND ND ND 

ND ND 0.422 ND 
0.654 ND ND 1.30 

ND ND EMDL H4DL 
0.377 ND 0.299 ND 

BJDL EMDL 0.408 EMDL 
1.16 BJDL 1.90 ND 

ND ND 0.600 0.379 
0.195 ND ND ND 

ND ND .0706 ND 
0.582 EMDL 2.35 EMDL 
1.11 ND 1.28 0.118 

Motes: 

ND - Not detected. 
Blank « Not analyzed. 
Concentrations in ppm. 
Volatile wyr't" analyses performed by Genpral Testing Oorparation of 
Hackensack, NJ. 

Acid extractable and Base/Neutral Extractable Organic Analysis ETC of 
Edison, NT. 
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Tab!a 3; r^pfsanfrations of Volatile Organic Oopbxmp^,» In Wat"ia'r Sample 
from Boring B-4 

% 

Volatile Organic finmpr»md 

Methylene Qilaride 12.000 
Benzene 68.000 
Toluene 5,400.000 

Notes; 

Concentrations in ppn. 
Analysis performed by General Testing Corporation of HacJcensack, NJ. 
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FIGURES 

1. Monitoring Well and Soil Boring Location Map. 
2. Water-Level Contour Map, March 11, 1988. 
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ECRA SOIL AND GROUND-WATER 
INVESTIGATION AT THE KAIAMA CHEMICAL, INC. 

FACILITY, GARFIELD, NEW JERSEY 

INTRODUCTION 

In March 1987, Geraghty & Miller, Inc. was retained by Kalama 
Chemical, Inc. to design and conduct an investigation of soil and 
ground-water quality conditions at the Kalama facility in Garfield, 
New Jersey in compliance with New Jersey's Environmental Cleanup 
Responsibility Act (ECRA) under N.J.A.C. 7:1-3 and 4. A workplan was 
prepared based on information provided by Kalama personnel and data 
collected during a preliminary soil boring program conducted by 
Geraghty & Miller, Inc. in 1985. The results of this preliminary 
program were included in the workplan, which was submitted to the New 
Jersey Department of Environmental Protection (NJDEP) for review cm 
August 13, 1987. Since the NJDEP indicated that it would not review 
the workplan for at least six months, Kalama Chemical, Inc. decided to 
implement the workplan prior to the assignment of an ECRA case 
manager. The field work was carried out from September 1987 to March 
1988. This report summarizes the results of the implementation of the 
investigation workplan. 

GERAGHTY & MILLER. INC. 
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FTETD PROGRAM 

The ECRA site investigation was carried out by implementing 
several tasks, including: 

o The removal of 11 of the 27 underground storage tanks, and 
the collection of soil samples in the tank excavations. 
Additional tanks are scheduled to be removed in the near 
future. 

o The installation and sampling of seven shallow and two 
deeper monitoring wells. 

o The collection of soil samples at 13 locations for chemical 
analysis. 

o The measurement of three synoptic rounds of ground-water 
levels in the nine monitoring wells. 

Underground Storage Tank Removal Program 

There were a total of 27 underground storage tanks at the Kalama 
facility, with capacities ranging from 500 to 16,000 gallons. All the 
tanks were made of steel of varying thicknesses and were used to store 
a variety of products. Kalama was using only seven tanks at the time 
of the initiation of this program. The remaining tanks were either 
empty or filled with water. The tank removal program began in late 
September 1987; to date, 11 tanks have been removed from the ground. 
Additional tanks are scheduled to be removed in 1988. 

The cleaning of the tanks, the excavation prior to removal, and 
the cutting and disposal of the tanks were carried out by a contractor 
under the supervision of Kalama personnel. A Geraghty & Miller, Inc. 
representative was on site during the tank removal program to document 
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tank conditions, photograph the tanks and excavations, and collect 
soil samples from the excavated pits for chemical analysis. Table 1 
summarizes pertinent information regarding tank dimensions, products 
stored, and the number and depth of collected soil samples. 

The number of soil samples collected from each tank excavation 
was on the size of the tank and the relative locatioryorienta
tion of the tank with respect to other tanks in a tank farm. The 
locations and depths of toe collected soil samples are shown in the 
location sketches provided in Appendix A. 

The soil samples were collected from the excavation with either a 
hand-held auger, a backhoe bucket, or a combination of both. The 
backhoe bucket was cleaned between individual tank locations. The 
hand-held bucket auger and other sampling gear were decontaminated 
prior to and in between sampling events by washing with a laboratory 
grade detergent and rinsing with potable water, followed by a rinse 

with distilled water. 

Monitoring Well Installation 

Nine monitoring wells were drilled at seven locations from 
TvycrmVyay 2 to December 17, 1987 by a licensed driller in toe employ of 
Environmental Drilling, Inc. of Mount Arlington, New Jersey. Geologic 
samples were described and monitoring well construction details were 
documented by an attending Geraghty & Miller, Inc. scientist. The 
wells were drilled by the hollow-stem auger method, using 6-1/4 inch 
inside diameter hollow-stem augers. The wells were constructed of 
four-inch diameter, 0.020-inch slot, FVC screen and four-inch diameter 
FVC casing. Well construction details are summarized in Table 2; 
individual monitoring well construction diagrams are presented in 
Appendix B. Monitoring well locations are shewn an Figure 1. 

Continuous geologic samples were collected at each monitoring 
well location from ground surface to toe water table. Formation 
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sanples were collected at approximately five-foot intervals below the 
water table. Geologic logs for monitoring wells are included in 
Appendix C. The shallow monitoring wells were constructed with ten or 
fifteen feet of well screen, set with a few feet of the screen above 
the water table. 

T*ip_ monitoring wells were developed on December 21, 1987 by 
Environmental Drilling, Inc. under the supervision of a Geraghty & 
Miller, Inc. representative. The wells were developed by working a 
surge block up and down in the well and by punping with a centrifugal 
or submersible punp. Monitoring wells MW-2, MW-3, and MW-4, completed 
in day and/or silt, went dry several tiroes during development. The 
tops of the monitoring well casings were surveyed relative to mean sea 
level by a New Jersey-licensed surveyor. 

Soil Borinos 

Soil sanples were collected from three monitoring well and ten 
gnii boring locations between December 10 and 18, 1987. Of the ten 
soil borings, eight were collected with a drilling rig using 3-3/4 
inch internal rHgmg-t-gn- hollow-stem augers; the remaining sanples were 
rplley-tgrf with a bucket-type hand auger. The soil sanples collected 
from the borings for two monitoring wells, MW-1 and MW-7, were 
designated as S-3 and S-l, respectively. The soil sample from 
monitoring well MW-5 was designated as MW-5. 

No soil sample was taken from the boring of monitoring well MW-4, 
(as originally specified in the worfcplan) as the top of the water 
tgblp was encountered immediately below the concrete surface at a 
depth of approximately 1.5 feet below ground surface. The material 
above the water table was primarily concrete and gravel and no soil 
was available for sampling. Geologic logs for soil borings are 
induded in Appendix C. 
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Soil samples were collected in accordance with the protocol 
presented in Appendix C of the workplan (Geraghty & Miller, Inc., 
1987). Analytical parameters, sample depths, and other pertinent 
information for each soil sample are summarized in Table 3. 

A field blank was collected for the analysis of volatile organic 
compounds. All samples were submitted to Envirotech Research of 
Edison, New Jersey for chemical analysis. 

Collection of Ground-Water Samples 

The monitoring wells were sampled on January 5 and 6, 1988 for 
the parameters listed in Table 4. The water-level in each well was 
measured prior to well evacuation and sampling. The monitoring wells 
were evacuated in accordance with protocols presented in Appendix D of 
the sampling plan (Geraghty & Miller, Inc., 1987). Pumping rates in 
low yielding wells were kept to a minimum to prevent the wells from 
going dry rapidly. Wherever possible, three to five times the volume 
of standing water in each well was evacuated prior to sampling. Wells 
that went dry repeatedly (even at low pumping rates) were allowed to 

recover prior to sampling. 

A replicate sample was collected from monitoring well MW-1 for 
the parameters listed in Table 4 and was labelled MW—8. A field blank 
sample was collected using blank water supplied by Envirotech Research 
of Edison, New Jersey to document the thoroughness of equipment 
riprarrt-jttwinaf j,on procedures. Travel blanks were also enclosed for 
analysis. All samples were submitted for chemical analysis to 
Envirotech Research. Field parameters (pH, specific conductance, and 
temperature) were measured with portable field instruments. 

Water-Level Measurements 

Ground-water levels in the nine monitoring wells were measured 
during three synoptic events; these water-level data are summarized in 
Table 5. 
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HYDRQGEOIQGIC CONDITIONS 

Geology 

Hie Kalama facility was built over a sequence of unconsolidated 
deposits consisting of fine to coarse sand, silt, and day. large 
portions of the site are paved with asphalt; imported fill consisting 
of mixtures of sand, gravel, crushed stone, and brick fragments were 
encountered underneath the asphalt in places. Hie thickness of the 
unconsolidated deposits under the site ranges from 32 to 40 feet. 

Underlying the unconsolidated deposits is a bedrock formation 
consisting of red and brown sandstones and shales. Hiis bedrock 
formation is referred to as the Brunswick Formation of Triassic age. 
The top of the bedrock is weathered, consisting of rock fragments in a 
mixture of clay, silt, and sand. 

Ground-Water Flew Conditions 

Hie water-level data collected on March 11, 1988 were used to 
prepare the water-level contour map shown on Figure 2. Hie horizontal 
component of ground-water flow in the uppermost saturated unit is 
generally from northeast to southwest, discharging to the Passaic 
River. Relatively elevated water levels have consistently been 
observed in monitoring well MW-4. Elevated water levels in this area 
have apparently created a "mound" in the water table voider the 
southeastern portion of the facility; ground water flows radially in 
all directions from this mound until being deflected to flow with the 
prevailing northeast to southwest flow regime. 

Hie two monitoring well clusters (MW-3/3D and MW-6/6D) indicate 
that there is a downward component to ground-water flow under portions 
of the facility. Hie downward component is slight at the MW-6/6D 
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cluster, and is more pronounced at the MW-3/3D cluster. Hie 
difference in the magnitude of the vertical component to ground-water 
flow at these two clusters may be due to the presence of a low 
permeability clay layer at the location of MW-3/3D. Hie shallow 
monitoring well (MW-3) is screened above this clay layer, while the 
deeper well (MW-3D) is screened in a sand and silt unit below the clay 
layer (see Figure B-3 in Appendix B). 

GERAGHTY & MILLER. INC. 
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SQTL OCAIJTY 

TTrrferrrround Storage Tank Program 

Analytical data for soil samples collected during the tank 
excavation program are presented in Table 6. Soil samples collected 
around tanks that held fuel oil or gasoline were analyzed for total 
petroleum hydrocarbons (TTHC), while samples collected around tanks 
that held toluene or methanol were analyzed for those specific target 
compounds. For each tank excavation, soil sample locations are shewn 
on the location sketches included in Appendix A. The data summarized 
in Table 6 indicate that soil-quality conditions around all the tanks, 
with the exception of Tank A-25 and possibly Tanks C-3 and A-27, have 
been impacted to same degree by the products stored in the tanks. 

Exploratory Soil Boriner Program 

The analytical results for soil samples collected during the soil 
boring program are summarized in Table 7; the complete laboratory 
reports are presented in Appendix E. Soil boring locations are shewn 
on Figure 1; the dates and depths cf sample collection are summarized 
in Table 3. 

Toluene was the volatile organic compound (VDC) detected in 
highest concentrations, and was found at relatively high levels in 
soil g*™pi gg from the southeastern portion of the facility 
(soil samples S-l, S-2, S-7, and S-8). Benzene was also detected in 
high concentrations in soil samples S-7 and S-8. 

Several base/neutral extractable organic (B/N) compounds were 
detected in soil samples collected from the southern half of the 
facility. Of the detected compounds, a number of them were below the 
method detection limit. Detectable levels of TTHC were found in soil 
samples S-l, S-2, S-3, S-7, S-8, and S-12. Total phenols were 
detected in samples S-l and S-2 at concentrations of 8.7 and 200 
mg/kg, respectively. 
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GROUND-WRIER OJAUIY 

Concentrations of organic constituents in ground-water samples 
are summarized in Table 8. Benzene and toluene ami-were the principal 
VOCs in monitoring well samples. In addition, monitoring well 
MW-5 showed the presence of trichloroethene. Other VOCs detected at 
lower concentrations (below or approximately near the detection 
limits) include chlorcbenzene, trans-l,2-dichloroethene, ethylbenzene, 
tetrachloroethene, and total xylenes. Monitoring wells MW—2, MW—6, 
and MW-6D had total VOC concentrations of less than 10 ug/L, vdiile 
MW-3D had one VOC (ethylbenzene) at a concentration of 23 ug/L. 

A g*Tnp1<a o f  the product layer floating on the water table was 
rvV| i CMH-PH from mrautoring well MW-7; no ground-water sample was 
collected from this well, since the possibility of introducing 
droplets of the floating product layer into the water sample could not 
be precluded. The results of the analysis of the product sample is 
summarized in Table 9. Toluene was detected in the product phase of 
this product sample at a concentration of 541,000 mg/kg, indicating 
that apparently 54 percent of the mass of this product phase consists 
of toluene. The TFHC concentration was reported as 408,900 mg/L, 
equivalent to approximately 41 percent (by mass). 

Several B/N compounds were detected in relatively lew 
concentrations (slightly above to below the detection limits) in all 
monitoring well samples. Benzaldehyde was detected in the sample 
rollec-t^d from monitoring well MW-5 at a concentration of 570 ug/L. 
The pampita of the floating product phase collected from MW-7 indicated 
the presence of several B/N compounds. 

Due to a high measured field conductivity, a sample collected 
from monitoring well MW—3 was analyzed for selected inorganic 
parameters. The results of this inorganic analysis, summarized in 
Table 10, indicate that sulfate, sodium, and iron account for the 
majority of the dissolved solids in this ground-water sample. 
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Total phenols were detected in samples fmm monitoring' wells 
MW-3, MW-3D, and MW-4 at concentrations of 2570, 122 and 4.65 mg/L, 
respectively. All. other monitoring wells showed phenol concentrations 
belcw 1 mg/L. No formaldehyde was detected in the sample from 
monitoring well MW-1; no other samples were analyzed for this 
parameter. Methanol was analyzed in the samples from monitoring wells 
MW-1, MW-2, and MW-3 and was detected at concentrations of 5.9, less 
than 2.0, and 120 mg/L, respectively. Complete laboratory reports for 
ground-water samples are presented in Appendix F. 
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DATA GAPS 

At present, there are several uncertainties regarding 
ground-water flew conditions and the extent of ground-water quality 
problems underlying the Kalama facility. These data gaps include the 
following: 

o Currently, none of the installed monitoring wells serve as a 
true upgradient well for the facility. Monitoring well MW-3 
is not upgradient of the entire facility and monitoring well 
MW-5 appears to be downgradient of the mound in the water 
table that apparently exists in the vicinity of monitoring 
well MW-4. 

o The cause of the apparent mounding of the water table in the 
vicinity of MW-4 cannot be determined at present. Possible 
factors creating elevated water levels in this area could 
include a source of artificial recharge (e.g. leaking water 
lines) located on-site, or possibly a leaking water main or 
same other source of artificial recharge on Hudson Street, 
to the south of the facility. 

o The horizontal extent of the floating product layer detected 
in monitoring well MW-7 has not been defined. The extent of 
elevated concentrations of toluene in ground water detected 
in the northeastern portion of the facility (monitoring well 
MW-3) and the southeastern portion of the facility 
(monitoring wells MW-5 and MW-4) is not currently known. 

GERAGHTY & MILLER, INC. 
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ADDITIONM. INVESTIGATIVE PROGRAM 

The information < < «npi i PH through the implementation of the 
sampling plan has been used to develop a preliminary understanding of 
ground-water flow and quality conditions underlying the site, and has 
also led to the identification of certain ground-water quality 
problems. Additional will be needed to fully delineate the 
extent of these problems, to determine the cause of the elevated water 
levels detected in the southeast portion of the plant, and to 
establish ground-water quality conditions upgradient of the facility. 
The following program is proposed to address the water-quality 
problems and other issues identified in the section entitled "Data 
Gaps". 

Resampling of Selected Wells 

The initial round of ground-water sampling has indicated 
potential ground-water quality problems in portions of the facility. 
Prior to developing a •»' i <*3 program for additional monitoring wells 
to refine the delineation of the extent of these problems, or a 
program designed to assess the feasibility of ground-water remedi
ation, a second round of ground-water samples will be collected from 
selected monitoring wells and analyzed for VOCs. The wells to be 
resampled will be those that have shown elevated VOC concentrations: 
MW-1, MW-3, MW-4, and MW-5. Based on the analytical results, the need 
to conduct additional investigative work will be assessed. 

Floating Product Recovery 

A program has been initiated to remove the floating product from 
monitoring well MW-7. This monitoring well (MW-7) is being used as a 

GERAGHTY & MILLER. INC. 
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GERAGHTY & MILLER. INC. 

recovery well on a regular basis. Prior to product recovery, the 
thickness of the floating layer is measured. The product is being 
removed with a centrifugal jxnrp, and the amount of product removed is 
being measured and recorded. The thickness of the product layer after 
bailing is also being measured and noted. The data collected in the 

first three episodes are summarized in Table 11. 

•me use of monitoring veil MW-7 as a recovery veil vill continue 
for several weeks. Based on the amount of product removed and the 
observed persistence of this product layer, the effectiveness of using 
this veil for recovery vill be evaluated and the need for additional 
monitoring veils or recovery points vill be assessed. The results tern 
the three recovery episodes indicate a significant decrease in 

measured product thickness in monitoring well MW-7. 

zyrH-i-h-ional Monitoring Wells 

The results of the second round of ground-water sampling will be 
utilized to evaluate the need for additional monitoring wells to 
better delineate the extent of tentatively identified problems and 
data gaps. At present, it appears that none of the existing 
monitoring wells serves as an upgradient well, as monitoring well MW-3 
has shown potential ground-water quality irpacts fran plant 
activities. It appears that an upgradient well can only be located 
off Kalama property; the installation of this well will be contingent 
on obtaining permission from the City of Garfield to install the well 

on a public sidewalk. 

As stated earlier, a mound of elevated ground-water levels has 
been identified in the southeast portion of the facility, near 
monitoring well MW-4. Kalama is currently investigating the 
possibility of a leak in an underground water pipe or a break in the 
Passaic Valley water header that is located on Hudson Street, along 



the south side of the property. Based on these investigations, and 
the results of the second round of sampling, the need for additional 
monitoring wells will be addressed. 

Respectfully Submitted, 

Vice President 

#J1080GF2/010588. 
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Tablt I. SiMttr if lant Re.i.al Actmt.ri it Kiliu Clinical Facilit/, 6orfield, Hi* lint;. 

Tut 1 
SIirid Round 

length/ Eicmt 
Oinrtrr Depth 

in Tint 
Villi* 

Tint Nmbif 
Nittrinl if Siil 

Analytical Depth ti 
Ponnlir Hit it 

Sanpli 
Depth 

Organic 
Vapnr 

Laboratir; Viinnl Obiimtiini 

' !«/«» (t«) (91II111) Sinplll (ft bgi) («-") canc.(ppt| a 
Co II id id 

(«-") canc.(ppt| 

A-25 12 Eiil Oil 9/22/87 18/10 to 9400 Stnl 4 IPHC 9.0 7.5-8.5 0.2-1.2 Eniintich 

C-3 12 Fill Oil 10/1/37 24/8 7.5 5000 Still 6 TPHC NE 7.0-7.5 25-92 Enintich Strong adiri inittid Iron ncniatid nil 
B76 Caul in* 10/2/87 8/4 4.0 580 Still 4 IPHC HE 3.75-4.25 18-452 Eniirotich 

and unpin; ipptart ta bi chinical idir. 
String chenicnl adiri fran ncaiatid nil 

fl-27 Hrthanil I0/V87 8/4 4.0 560 Still 4 Nilhnnil HE 4.0-4.5 0.3-0.7 Eniintich 
and nnplii. 

A-4 02 Fori Oil 10/7/87 21.5/8 10 8000 Stnl S TPHC 10.0 9.5-11.0 0.5-1.2 Eniintich A chenicil itvtr «n bratin 

A-9 Tilitnt 10/13/87 28/10 10 16,500 Still 4 Tilmni 12.0 8.5-12.0 1.6-36 
jut prior ta thi canplitiii if napljag. 

Em. Tilting Plant ipeintlif lini in britin by thi bacthn. 

A-10 Till*!* 10/20/87 28/10 10 16,500 Still I Tilmni >12.0 10.0-12.0 NO 6in. Tiding 
Thi hill «ai pinpid drp prior ta mpling. 
Sanplii had itrrng idir. 

B-ll Tiliiof 10/22/87 28/10 10 16,500 Still ] Tilmni >12.0 12.0-14.0 NO 6in. Tuting Saipln had itrang idir. 

B-12 T11 an* 10/28/87 28/10 10 16,500 Still 4 Tilmni 11.0 10.5-13.5 NO En. Tilting Eicaeatid nil and nnplii had itrang adar. Floating 

t-2 02 Flit Oil 11/10/87 24/6 8 5000 Still 5 IPHC 10.0 3.0-12.0 2-SOO En. Tilting 
nliint, nil «n ntiratid vith arangi cilir nlmt. 
Strang adar, ailp, appnri la bi « niitin of 

E-l 02 Fit! Oil lt'23/87 28/10 10 16,500 Stnl 5 TPHC 10.0 8.0-10.0 NO Een. Tilting 
fill ail and chtnicili. 
String adar, ail;, appiari ta bl n aidm if 
fid til iid clitaici11. 

Hot!!: 

Diplh if cilltdiin it individtil tiipln pi inn lid in licit in ititchii in Bppiadii B. 
« A HHU(TH) Organic Vapor Nmitii vith Phitiiuuitin Ditictir VII mid far aoaitiriag upir concintiatiin far tint C-2, 

ilhtr Ink iiciiatiiai »m mitiiid with i IIP (IN) phitiiiiiutiii utir. Uapir cnncinliitiini 
in nptiiiid in pirti prr lilliii (ppi), tgni'lltnt li ppi if biiitn. 
ppi - Parti par lilliii. 
NE - Hit ncinitrird. 
NO - Not obtained, 
bgi - btliv jrnnd ntfict. 
TPHC - Iitil Pitrilm Hpdncarbaai. 

Stniul Testing Cotpiritiii ind Eniintich Autarch in licitid ii Hictimict, HI md Edina, NJ, rnptctiitl;. 

tllllll.vtl 
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Tab1 e 2. Non'ionng Uell Constructian retails. 

Uell Date Total Uell Screen Elev. of Elev. of T/se of 
Number Installed Depth Dianeter (ft-bgs) HP(«) HP(«) Protective 

(ft-bgs) (ft-usl) (ft-as1) Casing 

mi-i 12/11/87 21.0 4-inch 6.0-21.0 18.12 19.51 Stick-up 
HU-2 12/17/87 15.5 4-inch 5.5-15.5 16.70 16.95 Flush 
nu-3 12/9/87 15.0 4-inch 5.0-15.0 20.54 21.79 Stick-up 
HU-3D 12/8/87 40.0 4-ineh 35.0-40.0 21.25 21.50 Stick-up 
HU-4 12/16/87 1S.0 4-inch 1.0-16.0 18.56 19.35 Stick-up 
Htl-5 12/10/87 19.0 4-inch 4.0-19.0 19.61 20.47 Stick-up 
HH-6 12/4/87 20.5 4-inch 5.5-20.5 18.05 19.63 Stick-up 
HU-6D 12/3/87 31.5 4-inch 25.5-31.5 18.90 19.19 Stick-up 
MU-7 12/14/87 21.0 4-inch 6.0-21.0 18.66 20.08 Stick-u? 

Notes: 

Elev. - Elevation. 
HP - Heasuring Point. 
ft-fcgs - feet be)ov land surface. 
ft-»sl - feet above »ean sea level. 
(*) - Top of PVC casing. 
{«) - Top of steel (protective) casing. 
The nonitoring veils vere installed bj Environmental Drilling) Inc. 
of Hount Arlington) Nev Jerse/. 

6F22.vkl 



'able 3. fi«!/tica! raraaeters far Soil Saaeles. 

Simple Date Date DTU Depth HNU* Pnal;t::el Paraaeters 
Number Saapled Shipped (ft- Range Reading 

bgs) (ft-bgs) (ppe) 

S-l# 12/14/67 12/15/87 11.0 7.0-9.0 10 B/N+15 , TPHC. Total Phenol 
9.0-11.0 50 UOCs+15 

S-2 12/13/87 12/18/87 4.0 2.0-4.0 800 B/N+15 i TPHC) Total Phenol, Benzoic ftcid, and Benzaldehpde 

S-3# 12/10/87 12/10/87 11.0 2.5-4.5 0 B/N+15 , TPHC, Total Phenol 
8.5-10.5 2 UOCs+15 

S-4** 12/18/87 12/18/87 ? 1.0-1.5 0 B/N+15 , TPHC, Total Phenol 
3.0-3.5 0 UOCs+15 

S-5 12/17/87 12/18/87 8.5 0.5-2.5 0 B/N+15 , TPHC, Total Phenol 
2.5-4.5 0 UOCs+15 

S-S 12/17/87 12/18/87 8.5 1.0-3.0 0 B/N+15 , TPHC, Total Phenol 
3.0-5.0 0 UOCs+15 

S-7 12/13/87 12/13/87 4.0 2.0-4.0 850 UOCs+15, B/N+15, TPHC, Total Phenol 

S-8 12/18/87 12/13/87 8.5 2.5-4.5 20 B/N+15 , TPHC, Total Phenol, Benzoic Acid, and Benzaldehpde 
6.5-9.5 500 UOCs+15 

S-9« 12/18/87 12/18/87 7 2.5-3.0 0 B/N+15 , TPHC, Total Phenol 
3.0-3.5 0 UOCs+15 

S-10 12/18/87 12/18/87 4.0 2.5-4.5 0.2 UOCs+15, B/N+15 , TPHC, Total Phenol 

S-ll 12/17/87 12/18/87 8.0 1.0-3.0 0 B/N+15 , TPHC, Total Phenol 
5.0-7.0 0.5 UOCs+15 

S-12 12/18/87 12/18/87 4.0 1.5-3.5 2 UOCs+15, B/N+15, TPHC, Total Phenol 

I1U-5 12/8/87 12/10/87 7.0 2.0-4.0 2 Benzoic Acid and Benzaldehpde 

Notes: 
DTD - Depth to vater be Iov land surface. 
* - HNU organic vapor aonitor vith photoionization detector. 
** - Snip Ie collected vith hand euger. 
8 - S-l collected froa MU-7 and S-3 collected froa MU-1. 
ft-bgs - feet belov land surface. 
B/N - Base/Neutral Estractable Organic Coaoounds. 
•OCs - Uolatiie Organic Coaoounds. 
TPHC - Total Petroleaa Hydrocarbons. 

or ij. ̂ 11 



Table 4. d»a!?t:cai Parameter» far j-ound-llater Sanples. 

Wei I Date Uoiuee fiaai/t• cai Psranetrs Color Odor pH 
Number Sampled Evacuated 

!««•) 

MU-l 1-5-SS 13.0 UCCs+15, B/N+15, TPHC, Totai Phenol, Methanol, Fornaldehyde None None 6.8 
MU-2 1-5-S8 30.0 UQCs+15, 3/N+15, TPHC, Total Phenol, Methanol Yellov Strong 6.4 
Mli-3 1-5-SS 25.0 UQCs+15, B/N+15, TPHC, Total Phenol, Methanol, Inorganic Constituents Red-brovn Strong 5.9 
MU-3D 1-5-88 56.0 UOCs+15, 3/N+15, TPHC, Total Phenol Brovn Slight 7.6 
HU-4 1-6-83 24.0 UOCs+15, B/N+15, TPHC, Total Phenol, Benzoic acid, Benzaldehyde Grey-brovn Strong 6.7 
MU-5 1-6-88 37.0 UQCs+15, B/N+15, TPHC, Total Phenol, Benzoic acid, Benzaldehyde Pale-Brovn None 7.6 
HU-6 1-5-88 21.0 UQCs+15, B/N+15, TPHC, Total Phenol None None 6.7 
MU-6D 1-6-88 36.5 UOCs+15, B/N+15, TPHC, Total Phenol None None 7.2 
NU-7 1-6-88 None UOCs+15, B/N+15, TPHC Product- Strong odor , black 
nu-ea 1-5-88 13.0 UOCs+15, B/N+15, TPHC, Total Phenol None None 6.8 
Field 1-5-88 None UOCs+15 
Blank 
Trip 1-6-88 None UCCs+15 
Blank 

Notes: 
UQCs+15 - Uolatile organic caspounds by USEPfl Method 624 vith library search for 15 additional peaks. 
B/N+15 - Base/Neutral Extractable Organic Compounds by USEFfi Method 625 vith library search for 15 additional peaks. 
TFHC - Total petroleun hydrocarbons. 
6 - lfl-3 is a coded replicate of MU-i. 
All analyses vith the exception of methanol and inorganic constituents vere 
conducted by Envirotech Research of Edison, Nev Jersey. 
Methanol and inorganic constituents vere analyzed by General Testing Corporation 
of Hackensack, Nev Jersey. 
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Table 5. 5us«art of Uater-'.evel Data. 

Ian 5/5, 1938 Feb 24, 1598 

Well Elev. DTU Product Corrected Elev. 
H.P.# (ft) Thickness Thickness Uater 

(ft-„|) (ft) (ft) Surface 
(f t-asI) 

(ft) (ft) 

MU- 19.51 13.15 - 6.35 12.37 - -

MU- 15.95 7.55 - 9.40 7.92 -
MU- 21.79 10.24 - 11.55 9.67 - • 

MU- D 21.50 14.43 - 7.07 13.46 - • 

MU- 19.35 8.58 - 10.57 4.41 - • 

MU- 20.47 11.05 - 9.41 10.50 - • 

HU- 19.53 14.03 - 5.60 13.37 -
MU- D 19.19 13.54 - 5.55 13.10 - • 

MU- a 20.08 13.17 "2 1.70 8.61 12.35 1.95 1.67 

Mar 11, 1SS3 

Elev. DTU Product Corrected Elev. 
Uater (ft) Thickness Thickness Uater 
Surface (ft) (ft) Surface 

(ft-asi) (ft-asi) 

7.14 12.50 . - 7.01 
5.03 8.01 - - 8.94 

12.12 9.99 - - 11.80 
8.04 13.64 - - 7.86 

14.94 4.97 - - 14.38 
9.97 10.31 - - 10.16 
6.26 13.52 - - 6.11 
6.09 13.27 - - 5.92 
9.40 12.75 2.29 1.95 9.23 

8 - Elevation of Measuring Point (aeasured froa the "top of steel protective casing). 
DTU - Depth to Uater. 
ms1 - Mean Sea Level. 
Elev. - Elevation. 
(*) Uell contains product, a correction vas aede for product density. 

gf23.vkl 



?«bi# 6. C«>stit»Ht CiicMtutmt it Si.* I SIM Its (ilitctid unit Uacfrjniad Statist t»i 
In! fotr S««pIf Piuarur («»>..r»- Utmtirr Saaplfd 10 Atalfltd tin' 

(-25 5-22-87 (-25(1) TPHC 10(1 (-25(2) TPHO 10U (-25(3) IPHC 100 (-25(4) TPHO 10.2 
C-J 10-1-87 £-3(0 TPHC 424 £-3(8) IPHC 10(1 £-3(CI TPHC 7S £-3(0) TPHC 23 £-3(E) TPHC 89 f-3(f| TPHC 24 £-3(011) TPHC 369 C-3(Eaca| TPHC 18 
(-26 10-5-87 6-26K) TPHC 419 (-26(8) IPHC 58 (-26{£) TPHC 1250 (-26(0) TPHC 489 
(-21 10-5-87 (-27(6) Hltfcllll 2.011 (-21(8) HatHaaal 15.8 (-27(£) HtlKaiil 2.0(1 (-27(0) flithiial 2.011 
(-4 10-7-87 (-4(() TPHC 3410 (-4(8) TPHC 72 (-4(0) TPHC 291 (-4(0) TPHC 10U (-4(E| TPHC 87 0-4(laca) TPHC 56 
(-5 10-14-87 (-9(0| Talaaaa 0.064 (-9(8) Talaaaa 0.039 (-9(0) Iilaaea EOS (-9(01 Tllaraa 130 (-9(Ceaa) Talaaaa 26.8 
(-10 10-20-87 0-10((| Talaaat 299 

(-10(0) Talaaaa 342 
(-io(C) Talaaaa 261 

(-11 10-22-87 (-11(0) Talaaaa no (-11(8) Talaaaa 72.6 (-11(0) Talaaaa 130 
(-12 10-26-87 (-12(0) Talaaaa 3.33 (-12(8) Talaaaa 594 (-12(0 Talaaaa 34.6 (-12(0) Talaaaa 64.6 
C-2 11-18-87 C-2(() TPHC 9160 £-2(8) TPHC 3230 £-2(0) TPHC 7520 0-2(0) TPHC 2160 C-2!E) TPHC <37.0 £-2(f) TPHC 2470 
E-l 11-23-87 E-t|() TPHC 1750 E-KBI TPHC 18.500 E-l(£) TPHC 5150 E-KOI TPHC 3390 E-KE) TPHC 6820 

Catiratacb 

tinntfcK 

EifintK* 

Eaitritteb • 

Eimitfch 

6«a«r«l Tastiag 

Seam I Tfitii) 

Gtatnl Ttitti) 

Sum I Tfttnj 

Gum! Tritiij 

Sfiinl Tfttiai 

Main: 
t«C * Tatal Mriltas Hrdncarbaii fill caicntutiaai art IK 19/9 {ppa}. 
U * Uadatfcttd: tha train ibivt dftactiaa lint. Cic* • Eicaiatad aatanal. Clip * Ciapiutf 1tapir. 
EatiraticH tiiiiich af Edtiia. N» Janap aid Gum I Ttitiif Cirpnitm if Hactaancti fit* Jariap ptfhratd Iht aaalptical »art. 
Saapli C*3(Ei*c| vat aaalpzrd tj Statral Ifitnj Caipmtiia. 



Iab'» 7. Conn;! jeM •*> Sail Siaplat 'raa E'?i)-)tir» Soil Boringi. 

S-l 5-2 5-3 S-4 5-5 5-6 
Paraaaters 

Volatile Otjamc 
Canpaonnj 

Bentene 
(hlorabenrene 
tthrl bentene 

cliljtide 7.8JB 8.8IB 7.4JB 8.3)8 
T at rachlarorthrae 8.01 
Toluene 36600 16800000 191 49 
ti'chlorallaereaethane 5101 
Xflenea (Total) 11001 
Tital Uolatilei 38210 16800000 7.8 27.8 15.4 57.3 

Base/Hrntral Eitractable 
Organic (oapaoads 

Naphtfial ana 2800 20) 
Acanaphthplene 150) 2C0) 
OcaaapMbana 10) 
Flatraaa 90) 
Phenanthrene 100] 3100 150) 220) 40) 
Onthracana 850 54) 60) 
Si but p1 pbthalate SO) 70)8 
ri'iaraalhana 40) 4100 320) 510 70) 
P.-tana 70) 6910 455 650 70) 
8n(2-«tKflhe<pl) phthalata 630 2700 280) 100) 200) 
tbrpaaaa 4000 390 590 60) 
Baara{a)aathracaaa 3000 320) 480 SO) 
Banaa(b)floaronthaaa 5690 765 810 50) 
8aaia(a)ppraaa 2400 370 610 50) 
ladaaa(l,2,3-c,d)prrana 950 170) 310) 
Dibaaia(a,b)aalhracaaa 60) 70) 
ltata(]hi)parplaaa 960 160) 300) 
Tatal Baae/Hential Eilractabla 980 37760 3674 4980 590 

Organic Caapaaadi 

Total Petraleira 1070 4660 63 
Hplracarbani (ag/tg) 

I;!al Fbaaal (aa/kg) 9.7 200 
Bmioic Ocid HO 110 HO HA lift 
Banrildahjda M* NO NO lift HQ 

46JB 

65) 

5-7 S-8 5-9 S-IO S-lI S-l 2 1111-5 Field 
Blank 

6000 5600 
10) Nfl 

1700) Hft 
8.9)8 9.6)8 Nil 13.8 

16) Nil 
5;eopoo 1120000 14) 13) 72 Nil 

Hft 
4500) 1200) 26 Nil 

5292200 1126800 18.9 23.6 13 114 Nil I3.B 

770 200) 
390 Hft 
30) NO 

160) Nil 
1000 62) 630 991 8) 80) Nil 
100) 200) . 20) Nil 

30)8 87)8 20IB HA 
510 40) 1400 170) 20) 330 Nil 
300) 38) 1600 1301 20) 340 NO 
610 48) 100) 64) 91) HA 
200) 20) 1300 971 20) 420 NA 
200) 201 1100 70) 20) 330 NA 
280) 30) 1900 130) 40) 1000 NA 
80) 10) 1300 68) 20) 560 NA 
80) 7) 640 38) 270) NA 

200) 40) NA 
30) 670 30) 240) NA 

4100 SOS 11460 1163 259 3610 0 NA 

600 180 300 NA 

111 

NO NO NO NO HO NO NO NO 
HO HO NO NO NO HO HO NO 

Nntaa: 
Snnplea »fia collected betveen Deceaber 9 and 17, 1987 and vara anal/iad bp Enmelach Rataarch af Edisao, Nes Jariep. 
Tea *•e'4 blano »ai cilletled an Oaceabar 17, 1987. 
Oil (jncrit ati)i! ara <n rg-'ig uai'.t unless spaofird. 
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TaHf 8. CaasttWeat Caacaatutitat it 6ratad*Katee Staples Ira* Reiitinaj Nells. ^ -o 

M-t W-fll iw-z IU-3 RU-3D IW-4 IW-5 W-6 «*-tt field Tnr O 
I Rat., Blot Hot X 

tepliute) ^ 
Or 

Citptatdi 
Bom. BIB 560 t.SJ 3400! 
CMii.Bomt 4.7J S.6I 2.33 

1.5J >-w ~ 
1.JJ 5640 5.1 9E700 6370 2.53 1.6J t.5I _ 4.01 - 1400 1.63 O 3.0J 3.43 X 

734.7 1020.6 7.0 5640 32.1 100100 7770 3.0 4.3 2.8 4.8 

Ethyl te»:eae Tetrachleftethri lalaeae 
Tnchltreethetf fetal Xyletis 1? IS 
fatal UaUtiles 

lase'Neatril Eitractable Orjaaic Ctaptiadi 
1.3-Diehlartbeaitit **0J J® 
1.4-Dichltrabeaifae '.S3 _ l«2"0ichl*r*fcr*tesf 5-5J j ^ 
l.i.4~TficMefaba*t««t 0.5J '' i j 35 NmtMlo. 1.63 1.33 37.0 23 1.03 60.6 0.63 W « | S 
OcMipftOot 4.33 0.43 M » I |Z 
riaareat N-HitraiadipheayUaiar Pheuatnreat Aathraceae fl.irntliii. 0.23 3.33 0.13 « M , 

0 73 0.73 3.33 6.13 0.43 0.43 IB IB I • C 0.33 IB IB j x 
0.13 1.23 16.6 0.23 IB IB j ro 0.33 3.43 00 « 

r,.m 0.33 6.33 w *« I 
Bn(2-ftli|l6nfl) pttktlit. 1.23 1.03 6.33 2.53 0# IB | 
Chiyseaa 3.0J HA HA 
lrais(a)aatbraeeae 3.0J NA KA lii-a-actyl phthaUta 2i.1 HA NA 
6eazi(b)flatruthtit [jj 
8ettt(t)prrete JJ * Udaat(lo2.2-c.d)pyreae j* BeanUMparyleae I.0J HA MA 
l.t.l B..I/K..1..I Eituct.bli 2.5 2.7 72.3 2 2.0 145 1.3 0.4 2.5 IB 

Orcaaic Ciapaatds Betiaic Acid Beazaldehydt 
Other Piraarters (*}1) 
Tata! Petrelet* NyertctrDiai 
Pheaals 
f trail deityd' 
Hethaaal 

NA NA HA NA NA NA NA NA NA HA NA 
NA HA NA KA NA 570 KA NA NA NA 

2.6 6.0 NA KA 
0.20 0.15 2570 122 4.15 KA NA 

HA HA NA NA NA NA KA NA KA NA 
5.9 NA <2.0 120 NA NA NA NA KA KA NA 

Hates: Staples vera callected betteea itaitn S tad 6. 1988. Aialfiei vera caidacted bp Eatiratech Research al Edisaio He* Jersey. Rethaaal staples vera aaalyted by lateral Testiat Carparatiaa al Hacbeastcfco He* Jersey. 
HA • Hat Aatlyied. J * Caaptiad detected belt* aethad detectiaa liait. All csaceatratiaas art ia t|4 aaless athervisa acted. T] 

o 
6T27.rtl • 3D m c/> 

E * \  
9 i 



Table 9. Constituent Concentration! in Fi 9 Product Saapie Collected 
froa Has 1 tor 1119 Uell IW-7. 

Parameters  Concent ra t ion  

Vola t i l e  Organic  
Coapoioas  

Benzene 
Chlorobenzene 
traos-1.2-Dichloroethene 
Ethyl benzene 
Tetrachloroethene 
Toluene 541000 
Trichloreethene 
Total Xylenes 

Base/Hectral Extractable 
Organic Compounds 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1.2-Dichlorobenzene 
1,2.4-Trichlorobenzene 
Haphthalene 580 
flceiaphthese 150J 
Fliorene 340 
H-Nitrosodiphenyleaine 
Pheoenthreae 7EQ 
Anthracene EOJ 
Flnoranthene 170J 
Pyrene 1E0J 
Bis(2-ethylheiyl)phthalate 
Chrysene 80J 
Ben:o(a)anthracene 70J 
Di-n-octyl phthalate 
Beazo(b)flaoraathene 40J 
Benzo(a)pyrene EOJ 
Indeno(lt2i3-Cid)pyrene 20J 
Beozo(ghi)perylene 
Benzoic Acid HA 
Benzaldehyde HA 

Other Paraaeters (ag/L) 

Total Petrolena Hydrocarbons 408900 

Hates: 
Saiple vas collected on January &• 1388. 
Final7sis vas performed by Envirotech Research of Edisott. Hev Jersey. 
HA • Hat Analyzed. 
J - Compound detected belov method detection liait. 
All concentrations are in ag/tg unless otherwise noted. 

6F30.vkl 





U.S. DEPARTMENT- OV COMMERCE shjhc WEATHER UllREAU 
TM i"o po^f 

TECHNICAL PAPER NG. AO 

RAINFALL FREQUENCY ATLAS Q F TO TED STATES 

for'Durations from 30 Minutes to 24 Honrs and 
' .Return Periods from T to 100 Years 

NOTICE 
P.ain.fa! 1-ircnuor.cy information for durations 
oi l hoc.- and less for the Central ar.J 
cistern States has been superseded by 
NCAA. Tecruiical Kt-tiornndun NV.'S liYOI'.G-
35. "5 to 60 Minute Precipitation Frequency 
for Eastern and Central United States." 

Tin s ATLAS IS nRSOI.ETF. FOR THE FOIEOW(Nn 11 WFSTE"'! swrrs: V 

I 
II • 
iil 
IV 
V 

Vi 1 
' v.n 
. ! X X 
•XI 

State 
Montana 
Ivycini ng 
Colorado 
New Mexico 
Idaho 
lit all 
Nevada 
Arizona 
Washington 
Oregon 
California 

Price 

.$ £.35 
£.43 

10.10 
i:.43 
£.45 

10.10 0.45 0.35 •S.4S S.45 
10.30 

> .-

! 

vug AilOVli l imwusj  VOLUMES ARE AVAILABLE FOR COST ISDICATEC'. 
.FROM THE SUPUaXixT^iDEST OF DOCUMENTS, GOVERNMENT PRINTING OFFICE, 
UAS-II.S'GTON, D.C. 20402. 

•rKt. 

WASIKNGTU.N, f>.C. 
May ISC1. 

Rr|,a;o u:ci -ad January 1963 

IF 

oo 
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&4> 
£tafr irf Jfaa SerBty 

DEPARTMENT OF ENVIRONMENTAL PROTECTfOiN 
DIVISION OF ENVIRONMENTAL QUALITY 

JOHN FITCH PLAZA. P. O. BOX 2S07. TRENTON. N. J. 08623*' 

ORDER 
To: Tenneco Inc. j 

Corporation Trust CO., Registered 
Agent 

28 West State Street 
Trenton, Rev Jersey 08608 

Re: N.J.A.C. 7:27- 8.3(e) 2 
Plant Identification No.__JSfiftU 
Violation Occured on Premises 
Known As: — 

Drive, Block 50, Lot 1, 
oarfield City, BergesfeCeunty, New Jersey 

WHEREAS, the State Department of Environmental Protection has determined by investigation^) or insDectlonls) 
pu r suan t  t o  t he  P ro v i s i ons  o f  t h e  New Je r s ey  Ai r  Po l l u t i on  Con t ro l  Ac t  t ha t  on  TTun l—i i e i  £ .  l o 1 1  

VIAI I MTM UIMIATUIA E AL. * M, A • . A 

made 
.you did violate Title 7, Chapter 27, Subchapter 8 Section. .. of the New Jersey Administrative Code. 

Th m of taak trnck fornalin filling and vent 
Tfu « without all oaaponente in uaeg£ functioning nronerlv in Bizanr.in i 

^Permit P-31S04 «1 Certified 31404 «"52 JSSS Lww" 

N°WiTHEREF0RE- Y0U ARE HEREBY ORDERED, to cease violation of said Subchapter on the premises owned leased 
operated or maintained by you on or before tlonomhar u t qtt ' 

Dated: Wovwnhor 3nr 1077 

cc: Local District 
Field Office Garfield city 

IktLfrrfJ&fcoiA 
Herbert Wortreieh, Chief 
Bureau of Air Pollution Control 

Newark 
CERTIFIED MAIL • 

VAP001 
Jul. 76 

FIELD OFFICE - ENFORCEMENT FILE 51 I 



tTURS OF OPERATION (Check o 

a. Agriculture (Includes (arming,fishing, forestry) 

applies) 

______ b. Mining 

e. Construction 

d. Manufacturing (type) 

e. Transportation 

. '• Wholesale and Retail Trade (Includes restaurants) 

g. Utilities 

h. Business and Personal Services (Includes Banks, Real Es;a 
Co., Insurance Co.. Hotels. Recreational Sen ices i.e Vu-. 

Salvage 

). Refuse and Garbage Disposal 

k. Government (Includes Federal, State and Local) 

I Other 

Draw Diagram Selow Showing Location, Streets And Distances Of Violation With Respect To Streets And/Or Landna-ks 
J 

Comment* on Location <= 

Statements about violation 

(dUdikLdCL. in t m 

3 



of New Mersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
JOHN FITCH PLAZA. P. O. BOX 2807. TRENTON. N. J. OS625 

ORDER 
To; Tenneco Chemicals, Inc. 

Corporation Trust Co., Registered 
Agent 

28 West State Street 
Trenton, New Jersey 08608 

Re: N.J.A.C. 7:27- 3.2 (a) 
Plant Identification No. 00053 
Violation Occurred on Premises 
Known As: 
290 River Road, Plate 3, Lot 1, 
Block 50, Garfield City, Bergen 
County, New Jersey 

made WHEREAS the State Department of Environmental Protection has determined by investigation(s) or insoectionfsi 
pursuant to the Provisions of the New Jersey Air Pollution Control Act that on April 9, 1979^ 
—- .you did violate Title 7, Chapter 27, Subchapter 3 Roctinn 1.2 (a) — the New Jersey Administrative Code. 0 

The investigations) discloses visible smoke being emitted into the oufldoor air 
°f fuel in the Strathers Wells boiler on the premises identified above. 

operat&ĵ r^a^ntained^bv^Qu Qf?nrRhTfIr?RDefJime Hf "fiSTs"  ̂Subch '̂e' <*• o„„ed. .aaseo. 

Dated : June 13. 1979 
Edward J •/ L6ndres 
Assistant Chief 

"ESSE"  ^  B«r. .n  o f  Ai r  Po l lu t ion  Cont ro l  
1 » 

CERTIFIED MAIL 

VAP001 <-4 
Jul. 76 •) ' 



Stack Description ^ SstirrZfjZ* ; . f ^/X. ^ vO 

Observation Point ; 

Direction to Stack — __^_ 

Distance to Base of Stack , Height of Stack 

Wind Direction Wind Velocity . 

Weather 

Background <V>»v 

Plume Color & Description fŷ   ̂

Instrument and M" '~7^f ^jr^TTir <S^7 

Fuel Burning Equipment: 

Type: • Stationary Indirect Heat Exchanger 

Internal Stack Dimension^ljp) 

Rated Heat Input —~^-4Z—^ 

I I Other (specify) 

Fuel - •Coal, XPC* ^ Oil, • Other (specify) 

Was a new fire being built or the firebox being cleaned during the period of observation? • Yes ^ilo 

Manufacturing Process: 

Source (specify) _____ 

Air Contaminant Emitted (specify) 

Incinerator: 

Type: • Common • Special 

Type of Waste: No. 

Was a new fire being built? • Yes • No 

comments: ~ sSy*ssc, 
>i *Q*Ss*> -

signed. ^ Xi~^7ta=C^. Title^^^ 

rrarfinn fh« ni-J-* x c column represent emission densities equivalent to Ringelmann's Scale for 
nr1n!a?(!hLnfrr« °!, S Published by the U. S. Bureau of Mines (Rn), and equivalent opacities in % 
ulti^ni °~scurat'on- Numbers across the chart define the hour of the day and minutes during which obcer-vaiions were made. * 
Hi.ratinnTnOhaf(leai10rixZ0nt-al -race:! a-e the 9rades of R'ngelmann's Scale or equivalent opacities and the 
nniw l« •Jl ,9 i emissions during the period of observation. Vertical traces have been inserted 
only to provide a clearer graphical illustration of the variations of emissions. 

S — denotes start of observation. 
•y 
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Tenneco Chemicals u p 
A Tenneco Company rSNNcCO] 

290 River Road 
Garfield. N.J. 07026 
(201 >.646-4900 

May  14 ,  1981  

Be r gen  Coun ty  D ep t .  o f  Hea l t h  
and  E nv i ronmen ta l  P r o t e c t i on  
327  E .  R idgewood  Avenue  
Pa r a m us ,  New J e r s ey  07652  

A t t en t i on :  Mr .  A .  DeCand i a  

De a r  Mr .  DeCand ia :  

As  you  know,  d u r ing  y o u r  v i s i t  on  M ay  13 ,  1981 ,  a  sou rce  
o f  o d o r  w a s  l oca t ed  a t  Cam b r id g e  Avenue  and  Commerce  S t r ee t ,  
wh i ch  may  h av e  been  t he  r ea son  f o r  r e cen t  compl a i n t s  t o  you r  
o f f i c e  by  a  ne ighbo r .  S t eam  was  coming  f rom a  r oo f l i ne  ven t  
wh ich  w ou ld  no rma l ly  be  condensed  by  a  s t r e am o f  r i ve r  w a t e r  
i n  a  c on t ac t  s c rubbe r .  Th i s  s t e am comes  f rom b o i l i n g  o f f  
t h e  Sod ium Benzoa t e  r e ac to r s .  I t  con t a in s  t r a ce  amoun t s  o f  
t he  hyd roca rbon  b ipheny l  wh ich  a l t hough  un reac t i ve  ha s  a  ve ry  
s t r o ng  unp l e a sa n t  o d o r .  I  c a l l ed  t he  depa r t m en t  fo r eman  t o  
i nve s t i ga t e .  He  f o u n d  t ha t  t he  s c rubbe r  wa t e r  had  s t opped  
f l ow i ng  due  t o  a  t empora ry  b lockage  i n  t he  va lve  u sed  t o  
ad ju s t  wa t e r  f l ow .  When  he  opened  t he  va lve  and  c l e a r e d  t he  
p lug ,  t he  s t e am f rom t he  ven t  s t opped .  As  you  know whe n  we  
l a t e r  checked  on  Com merce  S t r ee t  t he  odo r  had  d i s s i pa t ed ,  and  
we  conc l uded  t ha t  t he  ven t  had  been  t he  p robab l e  c ause .  

S ince  we  h av e  had  t r oub l e  w i th  t h i s  r i ve r  wa t e r  
t h ro t t l i ng  type  va lve  b lock ing  be fo r e ,  I  have  ag r eed  t o  
r ep l ace  i t  w i th  an  open / shu t  t ype  o f  va lve  s i z ed  t o  pa s s  
t he  co r r e c t  amoun t  o f  wa t e r .  Th i s  shou ld  e l im ina t e  t he  
pos s ib i l i t y  o f  a cc iden t a l  cu t -o f f  o f  t he  s c rubbe r  wa t e r ,  
and  avo id  a  r e cu r r ence  o f  t h i s  odo r  p rob l em.  

Ve ry  t r u ly  you r s ,  
TENNEC O CHEMICALS,  INC.  
O rga n i c s  D iv i s i on  

•  • <  

A W D : p r  A .  W .  D e g e  y  

c c :  Mr .  E .  Bu rbank  Techn i ca l  Supe r in t enden t  
Ga r f i e l d  Boa rd  o f  Hea l t h  

P .S .  Unde r  p r e sen t  N . J . D .E .P .  r egu l a t i ons ,  t h i s  ven t  does  no t  
r equ i r e  a  pe rmi t .  B ipheny l  i s  no t  a  vo l a t i l e  o rgan i c  so lven t  
a s  de f i ned  i n  Sub -Chap t e r  XVI .  
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3irrs?«r 

BOARD OF HEALTH 

19 COMMERCE ST. 
GARFIELD, N. J. 07026 

CITY HALL ANNEX 
Talephona 478-7C40 

October 11, 1978 

Mr. Paul Arbesman, Director 
Division of Environmental Quality 
N.J. State Dept. of Environmental Protection 
Dlv. of Environmental Quality 
John Fitch Plaza 
P.O. Box 2807 
Trenton, N.J. 08625 

Dear Sir: 

The Board of Health has asked me to write this letter In regards 
to chemical plants In Garfield. There are many pungent and noxious 
odors hovering throughout Garfield due to these plants. The Garfield 
Health Dept. Is less than a block away from the Tenneco Chemical Plant 
and we believe they contribute greatly towards these odors. Very often 
all the windows in the Health Dept. must be closed because of these 
odors. A schoolhouse nearby must also shut their windows and they 
will testify to this fact. 

I have read in the newspapers of your department having Instruments 
to detect and measure pollutants In the air. I will be more than pleased 
to avail the facilities of the Garfield Health Dept. for your Instruments. 
I will provide you with whatever assistance you may require and I am 
able to give In any survey for air pollution you conduct In Garfield. 

Tenneco has Informed me that they prevent their volatile chemicals 
from emanating into the atmosphere by holding a nitrogen gas In these 
tanks. These tanks contain a benzaldehyde compound. This Is an 
aromatic chemical and the odors we detect at our Health Dept. are 
deflnately an aromatic. 

t 

We would appreciate any kind of testing you can perform In Garfield 
for the detection of any air pollutant. Once the pollutant Is found 
then perhaps you can advise the violator on how best to abate these odors * 



Pa c 

The Board of Health and all the residents of Garfield would 
be deeply greatful of any steps you take to alleviate these odors. 
I hope to hear from you soon. 

JV/jr 

Slnqerely "yours, 
/ /• 
kS 

, ' John Vertlno 
! / Health Officer 
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April 13, 1981 

N.J. Dept. of Environmental Protection 
* Air Pollution Control Division 
120 Route 156 
Tardvllle, New Jersey 08620 ,  

REPORT NO. 81-4-10-7 

Attention: Mr. Ostrnnder 

Dear Sir: 

Confirming our telephone report,  this is to advise you that 
. on April 6, 1981 at 9:10 a.m. there occurred an emission of 

Benzoic Acid dust into the atmosphere from the Tenneco plant 
at 290 River Drive, Garfield, N.J. 07026. I t  continued for 
about 5 minutes. I t  was caused by a gasket failure in the 
re-circulating piping of one of our stills,  which allowed 
about 75 pounds of l iquid Benzoic Acid to spill  on the ground 
It  being a windy day, vapors from the hot materials condensed 
into a fine dust and were blown south and east over the 
adjacent neighborhood. 

We were able to locate the leak and shut off the pipeline 
within a few minutes. The spilled acid was neutralized and 
washed to the sewer. The dust emission ceased as soon as the 
leak was stopped, and left no visible residue. 

L_ . • 
Very truly yours, '-sJr 

AWD:pr 

bcc: H. Goel 
R. Glueck 
R. Lareau 
J.  Mayer 
J .  Sandstedt 
Ay Walters 

TENNECO CHEMICALS, INC. 
Organlcs Division 

fi,  W. Dege 
Technical Superintendent 



290 River Road 
Garfield. N.J. 07026 
(201) 646-4900 

J u n e  1 1 ,  1 9 8 1  

Mr. Bart F. Didovich, Director 
Civil Defense & Disaster Control 
City Hall 
Garfield, New Jersey 07026 

Dear Mr. Didovich: 

A s  y o u  k n o w ,  w e  h a d  a n  e m i s s i o n  o f  B e n z o i c  A c i d  d u s t  i n t o  
t h e  a t m o s p h e r e  y e s t e r d a y  f r o m  o u r  G a r f i e l d  f a c i l i t y .  i n  
a c c o r d a n c e  w i t h  y o u r  r e q u e s t ,  t h e  f o l l o w i n g  i s  a  d e s c r i p 
t i o n  o f  t h e  i n c i d e n t :  v  

At about 11:45 A.M. on June in. TQfli we had a gasket 
failure in the discharge piping of one of our stills 
causing an emission of Benzoic Acid dust into the 
atmosphere. The leak was discovered immediately by 
the operator and the line was shutoff.  The incident 
lasted for about 5 minutes. 

Approximately 50 pounds of l iquid Benzoic Acid was lost 
on the ground and a portion of the vapors from the hot 
material which condensed into a fine dust was blown 
eastward towards the adjacant neighborhood. 

To minimize recurrence of this problem, we are planning 
. aCe J Present gaskets in this critical area 
with a new improved design gasket material during our 
annual shutdown this summer. 

We trust that this explanation is satisfactory. 

Very truly yours, 

TENNECCT CHEMICALS, INC. 
Organics Division 

H. A. Go el'a— 
Manager Mfg. Services 

HAG: Pr 

cc: Mr. E. Burbank 
Garfield Board 

b cc i A. W. Dege 
R. Glueck 
R. Lareau 
J.  Mayer 
J.  Sandstedt 
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Form DEQ-012 
r 5/81 neC, <• DEPARTMENT OF ENVIRONMENTAL PR(f^. i 

DIVISION OF ENVIRONMENTAL QUALITY 

AIR POLLUTION CONTROL CODE 
FIELD RECORD OF VIOLATION X-D- 00053 

DATE 12 - > 4 -  82 TIME AT SITE q: ̂  
from 

. pjTl. 12:30 
ajn. 
pjnr 

STATE HEALTH DISTRICT. COUNTY. -El 
c. A 

5° 

*5 22 1 ®" o US »•> 

3 
FULL BUSINESS NAME C*.V>Lwiii.̂ \A X* t_ ( TfcMrOfcto 
MAILING ADDRESS %%Q ftrfi. 6^wSife\Q. O7 OZ 6 

No. Street city Street 
TYPE OF OWNERSHIP: D Individual CD Partnership (^Corporation CD Municipal 
NAME OF OWNER, PARTNERS, OFFICERS, OFFICIALS' £Wc.Wg 

Zip Code 

Type 

TITLE PUFmQC A 

PERSONS INTERVIEWED 
PERSON AUTHORIZED TO RECEIVE PROCESSES 
MAILING ADDRESS RiOfcB. A (2 

No. street 
REMARKS: 

C*na\  

Zip Code 

Sec. B 

U OZ 
22 
OH 

§g 

LOCATION ADDRESS 282. No. 
^vocn. 

Street 
.\£L 

•City 

Lot , (Show details on reverse side) Book Plate 
PREMISES OCCUPIED AS: QS Owner D Lessee Q Tenant 
OWNER KMAm gu»p ft J 

Block SO 

uiy 

Sec. C 
CODE REFERENCE: Chapters) lVS fl. I TilSection(s) €-3 Paragraph^) (eU 
DETAILS TW MitfttVyVyi gn*,lo»va . ,^t Apt^^y. 
*** ^tf'OvniAV • -.& v>q T«^. 0. 

i 2 °o 

' §§  
Ho us Q> 

Hn*on/U e ft 
CQft.ffrtn.tL ttfi-Ha PtAMiV. \oxj  Vaaba an 
*"^-x—Ffcoiflm^'V—CorvSisVy «*T S-VIU;*,. 

6Q1}Z 

P L C F l U *  f l  .  c r | A - f t \ \ i  v t n  } 
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EQ-012 NEt^-rt.. DEPARTMENT OF ENVIRONMENTAL PRG^0Ti 
DIVISION OF ENVIRONMENTAL QUALITY 

AIR POLLUTION CONTROL CODE 
FIELD RECORD OF VIOLATION 
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Street 
D Partnership TYPE OF OWNERSHIP: • Individual 
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Street 

&> cQ_ 

Lot 
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1 Block 50 (show details on reverse side) Book Plate ____ 
PREMISES OCCUPIED AS: Owner • Lessee • Tenant 
OWNER KrAAvnJ^ CVuuk\ J^ frcQ cc\SL 

Sec. C CODE REFERENCE: Chapter(s) H'Ti-ft•{,- ~m") Section (s) \t\. (o Paragraph(s) C OA 
DETAILS "XWt. -VUfa-V ntSvlU \ .^o^ \JO\ 
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ic mo a lot 

Si 
35 
HO US Q> 
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i?tatp of npui .ifprspir 

department of environmental protection 
DIVISION OF ENVIRONMENTAL QUALITY 

JOHN FITCH PLAZA, CN027, TRENTON. N.J. 08625 

ORDER 

TO: Kalarna Chemicals, Inc. 
Bob Kirchner, President 
280 River Road 
Garfield, New Jersey 07026 

RE: N.J.A.C. 7:27-8.3(e)2 
Plant ID 4 Not listed 
Violation Occurred on 
Premises Known As: 

280 River Road, Garfield City, 
Lot 1, Block 50, Bergen County, 
New Jersey 

WHEREAS, the State Department of Environmental Protection has determined by 
investigation(s) made pursuant to the Provisions of the New Jersey Air Pollution 
Control Act that on December 14, 1982 you did violate Title 7, Chapter 27, SubchaDter 
8, Section 8.3(e)2, of the New Jersey Administrative Code. 

The investigation(s) disclosed the use of the process equipment without coolant 
flowing through condenser, therefore not functioning properly in accordance with 
Permit (P-60937) and Certificate (CT-60937). 

NOW, THEREFORE, YOU ARE HEREBY ORDERED, to cease violation(s) of said Subchapter 
on the premises owned, leased, operated or maintained by you on or before 
January 13, 1983. 

cc: Newark Field 

DATED December 29, 1982 

CERTIFIED MAIL 

Jersey Is An Equal Opportunity Employer 
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KALAMA CHEMICAL INC. 
290 RIVER DRIVE 
GARFIELD. N.J. 07026 

PHONE 201 -779-8880 
TWX 710-989-7001 

June 29, 1984 

Mr. John Strong 
N. J. Department of Environmental Protection 
Bureau of Air Pollution Control 
Newark Field Office 
1100 Raymond Blvd. 
Newark, N. J. 07102 

Dear Mr. Strong: 

Confirming our telephone report, I wish to advise you that on June 27, 1984 
at about 2:00 a.m. we had an emission of Salicylic Acid powder into the 
atmosphere from our plant in Garfield, N. J. The emission lasted for about 
four hours and an estimated 30 lbs of Salicylic Acid powder was lost during 
this period. The problem occurred due to a plugged spray nozzle in the 
Salicylic Acid dryer scrubber system. The pluggage caused the Salicylic 
Acid powder to escape without getting scrubbed and removed from the exhaust 

As you know, Salicylic Acid is not a hazardous substance but the dust can be 
irritating to eyes, nose and throat. The powder had blown over some of the 
neighbors' cars. We advised them to get their cars washed and were reimbursed 
for the same. 

We are extremely sorry and regret the inconvenience it caused our neighbors. 
We are looking at this system and making every effort to avoid recurrence 
of this problem. 

Very truly yours, 

KALAMA CHEMICAL INC. 

system. 

Technical Superintendent 

HAG: pb 



DEQ-062 
1/88 

| PLANT INSPECTOR 
ID# ASSIGNED 

. 00063 ^ >-/ 

NEW JtroEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF ENVIRONMENTAL QUALITY 
BUREAU OF ENFORCEMENT OPERATIONS 

FIELD INVESTIGATION ASSIGNMENT REPORT 

t j 

COMPANY NAME. K Ai-A AT A CHi'/Asr /? L 

fJ B M 

U //<! 

DATE 
ASSIGNED 

UAI = 
DUE 

CJ-H-I* • / /  et •! 
DATE 
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6-l<-Fc: /C ' -v  :  
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CDS CLASS: A\ Ybj. A$ B _^~NSPS NESHAPS PSD 
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O Order Folio wup 

— n Other (by code) 

CVCLc | 
V-
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COMPLAINANT ADDRESS. 
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SUBCHAPTER # INSP 

£ J7 
1 I 
•f 20 
h 
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• ' 3 ' < \ 

PLANT CONTACT. Ho i ; (rOf L-
TITLE / fOk A , ca ( r. UVf ( IhtwJf // 
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TOTAL SOURCES INSPECTED 
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_Z£. 
o 

.Q-012 COMPLETED FOR SUBCHAPTERS 

TYPE SAMPLE COLLECTED 
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COMMENTS (by code) 

DETAILSJDFINSPECTION _ 

COMPLAINT 

Time/Date at 
Complainant _ 

TYPE NUMBER 
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Give details below 

VIOLATION FOLLOWUP INSPECTION 
Violation Log # 
Order Dated 
Subchapter Violated 

Compliance Achieved • Yes • No 

Give details below 
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,,04e/'-74 , eel fro, 

RECORD OF TELEPHONE CONVERSATION 

PATE Tied. /PflM I 

to £P4 SSX } Tenneco /Ska. . khJetn-# Chemical Co-) 
/ NAME/FILE NO. / 

FROM 37 (Ljs,CJT 

client/project 

subject 

BPA / Termreuy /eJr* kklaevHL &>,) 

Popufa-hirn r f's) m/4 /Seobofil Sys-̂ /̂  

charge: dept. wo. client symboi £j£& ofs no^I^lZZS. 

discussion with */ "hhf Suj&n yi jcOLJ Scb«o Is 
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h " £ 
. « 7 3o3 
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'  . 3ss~ 

comments 310' 

J C«sw ^— -JM NAME TFTKC DEPT. NO. 
cc: 
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eco Chemicals 
nneco Company 

290 River Road 
Garfield. N.J. 07026 
(201) 646-4900 

June 11, 1981 

Mr. Bart F. Didovich, Director 
Civil Defense & Disaster Control 
City Hall 
Garfield, New Jersey 07026 
Dear Mr. Didovich: ' 

As you know, we had an emission of Benzoic Acid dust into 
the atmosphere yesterday from our Garfield facility. In. 
accordance with your request, the following is a descrip
tion of the incident: 

At about 11:45 A.M. on June 10. 1981, we had a gasket 
failureinthe dischargepiping of one of our stills 
causing an emission of Benzoic Acid dust into the 
atmosphere. The leak was discovered immediately by 
the operator and the line was shutoff. The incident 
lasted for about 5 minutes. 

Approximately 50 pounds of.liquid Benzoic Acid was lost 
on the ground and a portion of the vapors from the hot 
material which condensed into a fine dust was blown 
eastward towards the adjacant neighborhood. 

To minimize recurrence of this problem, we are planning 
to replace the present gaskets in this critical area 
with a new improved design gasket material during our "fi 
annual shutdown this summer. 

We trust that this explanation is satisfactory. 

Very truly yours, 

TENNECCT CHEMICALS , INC. 
Organics Division 
m&JL, 

HAG:Pr H. A. Goel'— 
cc: Mr. E. Burbank Manager Mfg. Services 

Garfield Board of Health 
bcc» A. W. Dege 

R. Glueck 
R. Lareau 
J. Mayer 
J. Sandstedt 
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/ 'eJ, No • PP 
RECORD OF TELEPHONE CONVERSATION 
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BY. 

CHKD. BY. 
DATE. 

DATE. 

SHEET. 

OFS NO.. 
DEPT. 

NO.. 

OF. 

CLIENT. 

PROJECT. 

SUBJECT. 

_ O- fa frti/e. -

areaz  oJ lS  (n)( f  
Circle 

0 > Q  9 %  S q . m i  

Passaic 

pop^larhtfYt dtwSt'tu dpi 

Qef. Pa. 2*- S 

o.09fc  sy .mi-

QjgrtteJp 

pop. density KtiHO people/t^mi. 

flfj people . 

p,d  -  '  /fsSI  pcopf t  

P32? people. 

-IIP. mo K. tnt. -_z larM iJoch+Ct*!,. ? 0> 79 - 0.19*" p. 59 V 

_JOr««s_ H (.5') - <?>7f sj,*i. 
etui "> ' ] "~""p r" —/ -

_i_ O'Jfl S f ,d f i .. l J 
Passaic, _ 

p t f ,  z  i t , W O p e o p e / s f f i i i  

'rff% " 

M7 Sf.mi. 

6)tirfitld 

11)55 I ptopfa jsynb 

.313/ p^opfC 

Job I fCOp)C . 9*t9 

4..fguk* - /mile 

. area • fi*{/1) - 3jy 

. or&L ofpephdyt^- 3.f9 ** 0.79 *•.. 3.3^ SJ.rti. 

rassiv'c . . 
O.H>1> 7 of area 

.ofeu* 0,3V 

W« fllMfyft 

6'lii? of*rC»-

0 , 1 9  
P*z people fsm - loTS 

Icdi 1. 

6.011 

0. vfr: 
pd* 98*1 

rotn! people. =- <35 i5)ol 

Hctsbnuck Htz, 

o.oil. 

0, lis* 
f*z7*t0 yv£6 
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110M/S-74 

RECORD OF TELEPHONE CONVERSATION 
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FARK 00-1::IDDIE ASSOCIATES 
FARK 80-KIDDIE ASSOCIATES 
FARK S0-KIDDIE ASSOCIATES 
HEN-EL PROCESS CHEMIC«_S, 
HOFFMAN LAROCHE DC. 
HCFFMAKN-LAFOO-E INC. 
HOFFMAKN-LAROO-E INC. 
HCFFMANHLAROO-E INC. 
HCFFMAKN-LAROCHE ITC. 
FARMJAND DAIRIES INC. 
FAOLAf® DAIRIES DC. 
PPT T7r|-tr rnrr-P '• H -T-rr 

DC. 
INC. 
DC. 
DC. 
INC. 

INC. 

SCURCEID-

2603920 
2601834 
2601835 
2601905 
2604692 
4600126 
2603872 
FQ® 
FOND 
2604036 
4600060 
2600005 
2604277 
4600177 
4600033 
2603018 
4600176 
2611599 
2603833 
2604613 
4300032 
4300033 
2303832 
FOND 
2301946 
430B001 
43B0002 
46CWBV, 
4600007 
2604317 
2604341 
2604382 
2600466 
4600210 
4600211 
2605037 
4600008 
4600G09 
4600010 
4600011 
4600012 
4600013 
2604234 
2604235 
2605301 
2604104 
4600125 
2406268 
4600155 
4600156 
4600157 
4600158 
2604169 
2304250 
">:.rV7R1-7 

LOCID 

4/SEALED 
3 
4 
1 
n 

1 
»-}> 

4 
5 
0 

FfiGFOSED 

1 
-14 
15 
6 
7 
1 

a 
4 
1 

6 
1 

4 
1 
1 
20 
32 
33 
37 
1 

LAT 

404931 
404930 
404930 
404930 
404912 
405533 
405537 
405533 
405535 
404825 
4O5026 
405024 
405025 
405208 
405210 
405210 
405208 
406210 
405248 
405247 
405635 
405635 
405635 
405635 
405634 
405637 
405638 
404936 
404940 
405045 
405045 
405035 
405404 
405404 
405404 
405353 
405412 
405412 
405412 
405412 
405412 
405412 
405408 
405410 
405410 
405412 
405000 
405047 
405000 
405015 
405003 
404953 
405115 
405115 

; 740652 LfJN. (IN ORDER BY FERMIT MJMEER) - 09/23/88 

740509, 
740430* 
740430": 
74063 
740557 
740607^F, 
740557 
740309l-?S?-
7 4 0 3 0 5 .  
740309 ."pi: " 
740305ffcSV. 
740305 
74ee24^"MT"T 
740321 iM 
740458"5 Lf 
740458 ' If: • 
740458 S 
74045B U 
740727 S 
740331' S 
740828 -S 
740745. F-
740745 • F 

740654 Si 
740655 Tj -
740655 f _ :  
740655 U " 
740655 u 
740657 F ' 
740752 F_ 
740752 F. - -
740752 F  
740752 F  .  
740752 F" 
740752 F '  
7-10630 S  
740629 s  
740629 s 
740600 S  ;  
740500, 
740345 T - -
7441919 F 
740727J F  
740913 F ' 
740907, 
740727. 

F  740907, 
740727. U 
740727* U 

11 

SNCE COLNTY NUN DEPTH GEOl GE02 CAPACITY 

3.5 03 12 225 GTRB 125 
3.7 13 16 500 GTRB 150 
.3.7 13 16 450 " GTRB 150 
3.7 13 16 500 GTRB 150 
3.9 13 16 300 GTRB 200 
3.8 03 46 203 GTRB 160 
3.9 03 46 208 GTRB 125 
4.1 03 46 5 GTRB 200 
4.1 03 46 15 GTRB 200 
4.7 03 3P 302 GTRB 220 
2.5 03 05 490 GTRB 200 
2.5 03 05 526 GTRB 80 
2.5 03 05 430 GTRB 30 

a -.J* 03 59 4C4 GTRB 65 
3.3 03 59 435 GTRB 0 
3.3 03 59 400 . GTRB 50 
3.3 03 59 400 GTRB 140 
3.3 03 59 GTRB 
1.4 31 02 303 GTRB 200 
1.3 31 02 408 GTRB 200 
5.0 03 46 306 GTRB 120 
5.0 03 46 275 GTRB 275 
5.0 03 46 500 GTRB 250 
5.0 03 46 8 GTRB 500 
4.7 03 17 390 GTRB 60 
5.0 03 17 400 GTRB 250 
5.0 03 17 400 GTRB 275 
3.4 31 02 297 GTRB 235 
3.3 31 02 250 GTRB no 
2.0 03 12 5E0 GTRB ISO 
2.0 03 12 300 GTRB 150 
2.2 03 12 470 GTRB 430 
1.8 03 11 GTRB 
i.a 03 11 GTRB 
1.8 03 11 GTRB 
1.6 03 11 250 GTRB 60 
2.2 03 11 308 GTRB 150 
2.2 03 11 330 GTRB 280 

—-4.-4. 03 11 325 GTRB 250 
2.2 03 11 282 GTRB 80 
2.2 03 11 GTRB 125 
2.2 03 U GTRB 3CQ 
1.9 03 57 400 GTRB 300 
2.0 03 57 400 GTRB 300 
2.0 03 57 300 GTRB 0 
2.1 03 57 .300 GTRB 
3.3 03 05 170 GQSD . 600 
3.4 41 03 140 GO 700 
3.6 13 16 402 GTRB 100 
3.4 31 02 650 GTRB 260 
3.5 31 02 GTRB 165 
3.5 31 02 720 GTRB 300 
1.5 03 65 300 GTRB 200 
1.5 03 65 30(3 GTRB 185 
« - - PTT r% « »-* 



F>j» 

rUIGP 

5198 

5234 

232 

FFcLIMi'SKY SLRVEY OF WATER WITHDRAWN. POINTS WITHIN" 

23i2P 

237GP 
2372P 

2377F' 

2>/6P 

4C01FS 
4fXVFS 

4025FS 
4037FS 
4U41FS 
5086 

5GS7 

r«E 

I..FFER MCXJTOAIR COUNTRY CLUB 
UFFER f«frCLAIR CCU'JTF.) CLUE) 
LFFER 1'CifTCLAIR COUNTRY CLUB 
UPPER iOTTCLAIR COUNTRY CLUB 
PHOT CF LWDI-URST IFC. 
FENCO CF L'.TJDHLJRST IMC. 
FENCO CF LYMDHLiRST INC. 
FBICO CF LYNDHURST INC. 
FISHER SCIENTIFIC CO. OEM DIV 
YOCH CO CHOCOLATE EEV. CORP. 
Y0CH400 CHOCOLATE EEV. CORF'. 
YCO-HCO CHOCOLATE FEV. CORF'. 
CHINMM, INC. 
OHTMAM, INC. 
CHIH-M. 1IC. 
CHIf-FM.IFC. 
FARAMJS GOLF AT-ID. COUNTRY CLUB 
FARAM B i i ' l .  F AMD CTUMIRY CI I IR 

J.L. FESCXiTT CO. 
HI JFFF WATFR-FOUFR A I ANT) IT). 
DIJNCEE MATER FLLFR ?< LAND ca. 
DUNDEE MAifcrv FGt'EK & LAI-ED CO. 
DUNDEE MATER FCWER «• LAND CO. 
DUNDEE MAIER FCWER A LAND CO. 
DUNDEE MATER FCUER i< LAND CO. 
DUNDEE MATEF: FO*ER «. LAID CO. 
DUNDEE WATER POWER & LAND CO. 
!:ALAj~iA CHEMICAL, INC. 
GREAT FALLS HYDROELECTRIC CO 
S1LPAN CHEMICAL UJfPWNY 
TO BEAa; WATER COMPANY 
HSQENSACK WATER COUFfiNY 
HACTENSACK WATER CCUPANY 
IlAO'ENSACK WATER COFANY 
HACUENSACK WATER COCR'ANY 
mCKETEACK MATER CCJRANY 
LODI ECROUGH 
LODI BOROUGH 
LODI ECROUGH 
LODI BOROUGH 
LODI ECRCUGH 
LODI ECROUGH 
LODI EGRCIJGH 
LODI ECROUGH 
LODI ECFCUGH 
LODI ECROUGH 
WALLITGTCN EOFOLGH 
WALLINGTGN ECROUGH 
WALLIM3TCN ECROUGH 
WELLINGTON EORGUGH 
HAWTHOFRE EOROJGH 
HAWT1 CRT-C ECROUGH 
HAWTHOFTE ECROUGH 
GARFIELD WATER DEPARTMENT 
GARFIELD WATER, E6PARTM 

FflM'ATElfllftRTT' 

SOURCEID 

2601199 
2604390 
2604025 
FOND 
4600172 
4600173 
2601699 
26GGB04 
2605O: 
2602067 
2602933 
2603853 
4300098 
4300099 
23E0369 
2302336 
43QB095 -
STORAGE FOND 
PASSAIC 
TTrJTFc I K. „• 
DUNDEE CAN 
DUNDEE CAN -
DUNDEE CAN 
DUNDEE LK. 
CLNDEE CAN 
DUNDEE CAN 
DUNDEE CAN 
FASSAIC RIVER 
FASSAIC RIVER 
SHUULfc KlVfcK 
4600065 
4600066 
4600067 
2600914 
2601034 
26G3017 
4.600068 
4600069 
4600070 
4600071 
4600072 
4600073 
2601037 
2601010 
26031S5 
2603183 
2603933 
26O3027 
46O0075 
4600074 
4300067 
1600065 
4300069 
2604016 

^2604063 
loio 

~-;b.b;u 
WIFPANY. CO 

,-T>ELTDN; 
fIj0520B!^740727 

740702 

Ki " \-Z: 

MMRCAL ra.f3«Ej4C6̂ 740754 
-.PASSAIC-IN â WSZIffr: =748702 
TUCK IUP ."̂ -'-•4esi36: '̂ 740704 
. PANTASOTE ̂';̂ 05204'5740704 

r'403206':j74O745 
. ̂  •.•405455j .74105S 

/<vwu 
. 1^^^22^740157 

^•^?;'^^M5353^740C16 

T 
T 
T 
T 
T 
r 

Lr'-srgrrrcjfr-*405355 "740215 
.  "ROOF1IFP  .405458 740449 

ARM3T ST. i-.405240 740518 
... 4 : .... .405249 740502 

5 I." "405249 740502 
. . . 7  405249 740502 

LAWRENCE : 405217 740420 U 
COLUMBIA 405240 740410 U 
TERRACE 4G5157 740535 
GARFIELD 405218 740538 
HCFE FLACE 405439 740301 
C0RAEF11 F 405231 740435 
DUL 405131 740619 

• LESTER ST 405125 740710 
"B • 405125 740750 
' 5 405125 740750 
10 405618 740918 T 
11 4CS613 74S71G T • 
12 405618 740918 T 
1A 405256 740651 

405312^40643 
W'Tl'vivF 4n 

\£nr\ec.o 

T. 740652 LCfl. (IN ORDER BY PERMIT NUMBER) 07,' 

DISTANCE CCLNIY UI.N DEPTH GE01 GE02 CAPACIT 

3.6 31 02 490 GTRB 90 
3.7 13 02 335 GTRB 132 
3.3 31 02 30O GTRB ' R» •_J*0 
0.3 13 02 12 GG3D 1100 
4.3 03 32 2b7 GTRB 110 
4.3 03 32 513 GTRB 185 
4.3 03 32 410 GTRB 150 
4.4 03 "TO GTRB 165 
3.8 03 17 32*5 GTRB 60 
4.1 03 05 303 GTRB ?0 
4.1 ©3 05 393 GTRB 30 
4.1 03 05 •378 GTRB 55 
4.6 31 03 £00 GTRB 70 
4.6 31 03 stsa GTRB 203 
4.6 31 08 625 GTRB 119 
4.6 31 08 40C5 GTRB 1S8 
4.9 03 46 200 GTRB 200 
4.9 03 46 GTRB 350 
1.4 31 07 SFPAS 
1.0 03 21 SPPAS 
0.6 31 02 SP 
0.4 31 02 SP 
0.9 31 07 3F-
2.0 03 11 SFPAS 
0.3 31 02 EP 
1.0 31 07 SP' 
0.5 31 02 SP 
0.9 03 SFPAS 
4.5 31 03 Srr'AS 
2.5 03 54 SFSHD 2088 
4.3 03 04 550 GTRB ISO 
4.5 03 04 .350 GIRU 175 
4.5 03 04 233 GTRB 
4.4 03 23 168 GGSD 1550 
4.4 03 23 190 GGSD 1400 
3.4 03 54 473 GTRB 200 
1.4 03 31 300 GTRB 160 
1.6 03 31 307 GTRB .295 
1.6 03 31 300 GTRB 355 
1.6 03 31 332 GTRB 355 
2.2 03 31 373 GTRB 500 
2.4 03 31 409 GTRB 375 
l.O 03 31 607 GTRB 190 
1.1 03 31 459 GTRB 150 
4.2 03 31 450 GTRB 175 
2.0 03 31 470 GTRB 200 
1.2 03 65 40O GTRB 140 
1.3 03 65 400 GTRB 130 
1.5 03 65 303 GTRB SO 
1.5 03 65 306 GTRB 150 
4.9 31 04 300 GTRB 200 
4.9 31 01 300 GTRB 400 
4.9 31 04 300 GTRB 400 
0.5 03 21 400 GTRB 300 
0.8 

KM lb VHH-276 \ BBTFB MP mm 



I \iq« Or : ;f:'Q.iMU't-'PV' SS_f?-.HY OF I.: 

h««R f«i; 

GARFIELD MATER DEPARTMENT 
=ol7 FAIR KJFlJJiH 

FAIR Lrtl»N ECPUJEH 
FAIR L/-'M4 BOROUGH 

M-mber of Gbssrvaticns: 115 

VViTiR WITHDRAWAL POINTS WITHIN 5.H MILES i p •irr^-^ i -T -*v*.r~ 
U L^T- l-'-f- ON ORDER BV r-ERUT NJMEER) - e?/25/G3 

SOLRGEID 

2604(364 
2600465 
2601197 
2600393 

LCIIID l-Af LOJ LL 

3C 403250 744)742 
1A 406540 7443820 
1? 405419 740813 
15 405535 740325 F 

COUNTY MJN CO:'TM CHOI GE02 CAFTCITY 
03 21 405 GTRB '400 03 
03 

17 413 GTRB 140 03 
03 17 400 GTRB 260 03 17 402 GTRB 500 

G&>LCGy L£&eMtS' 

GTRB-'BrUrvSuJiCvL t-<3 rnrxxboO 

SPPA5- fossae"TfiYer 

GQ5b= Sfcra-ti-fted t>ir4r 

GP3 Unknown Of AJor\-speciAc 

-V;A«r «•*.« •Mmililinnnin 



Reference Number 10 
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HUM: ATLANTIC COUNTY (01) 
0i - Absecon City 
03 - Brigantine City 
05 - Buena Vista Twp 
07 - Egg Harbor City 
09 - Estell Manor City 
11 - Galloway Twp 
13 -> Hammonton Town 
15 - Longport Boro 
17 - Mullica Twp 
19 - pieasantville City 
21 - somers point City 
23 - Weymouth Twp 

BERGEN COUNTY (03) 
01 - Allendale Boro 
03 - Bergenfield Boro 
05 - Carlstadt Boro 
07 - closter Boro 
09 - Demarest Boro 
12 - East Rutherford Boro 
11 - Elmwood Park Boro 
15 - Englewood City 
17 - Fair Lawn Boro 
19 - Fort Lee Boro 
21 - Garfield Boro 
23 - Haekensack City 
25 - Hasbrouck Heights Boro 
27 - Hillsdale Boro 
29 - Leonia Boro 
31 - Lodi Boro 
33 - Mahwah Twp 
35 - Midland Park Boro 
37 - Moonachie Boro 
39 - North Arlington Boro 
41 - Norwood Boro 
43 - Old Tappan Boro 
45 - Palisades Park Boro 
47 - Park Ridge Boro 
49 - Ridgefield Boro 
51 - Ridgewood Village 
53 - River Vale Twp 
55 - Rockleigh Boro 
57 - saddle Brook Twp 
59 - south Haekensack Twp 
51 - Tenafly Boro 
53 - Upper Saddle River Boro 
55 - Wellington Boro 
57 - westwood Boro 
69 - Woodcliff Lake Boro 

TUIPT.TNSTON COUNTY (05) 
01 - Bass River Twp 
03 - Boroentown City 

02 - Atlantic City 
04 - Buena Boro 
06 - Corbin City-
08 - Egg Harbor Twp 
10 - Folsom Boro 
12 - Hamilton Twp 
14 - Linwood City 
16 - Margate City 
18 - Northfield City 
20 - Port Republic City 
22 - ventnor City 

02 - Alpine Boro 
04 - Bogota Boro 
06 - Cliffside Park Boro 
08 - Cresskill Boro 
10 - Dumont Boro 
13 - Edgewater Boro 
14 - Emerson Boro 
16 - Englewood Cliffs Boro 
18 - Fairview Boro 
20 - Franklin Lakes Boro 
22 - Glen Rock Boro 
24 - Harrington Park Boro 
26 - Haworth Boro 
28 - Hohokus Boro 
30 - Little Ferry Boro 
32 - Lyndhurst Twp 
34 - Maywood Boro 
36 - Montvale Boro 
38 - New Milford Boro 
40 - Northvale Boro 
42 - Oakland Boro 
44 - Oradell Boro 
46 - Paramus Boro 
48 - Ramsey Boro 
50 - Ridgefield Park Village 
52 - River Edge Boro 
54 - Rochelie Park Twp 
56 - Rutherford Boro 
58 - Saddle River Boro 
60 • Teaneck Twp 
62 - Teterboro Boro 
64 - Waldwick Boro 
66 - Washington Twp 
68 - Wood-Ridge Boro 
70 - Wyckoff Twp 

02 -  Beverly City 
04 - Bordentown Twp 



12'16/91 13 04 ©1 609 633 1231 HERMITS 

07 - Hopewell Twp 
09 - Maurice River Twp 
11 - Shiloh Boro 
13 - Upper Deerfield Twp 

rcsrx COUNTY (13) 
01 - Belleville Town 
03 - Caldwell Boro 
05 - East Orange City 
07 - Fairfield Boro 
09 - irvington Town 
11 - Maplewood Twp 
13 - Montclair Town 
15 - north Caldwell Boro 
17 - Orange City 
19 • south Orange Village 
2i - west Caldwell Boro 

iir.ntirr.gTER COUNTY (15) 
01 - Clayton Boro 
03 - East Greenwich Twp 
05 - Franklin Twp 
07 - Greenwich Twp 
09 - Logan Twp 
11 - Monroe Twp 
13 - Newfield Boro 
15 - pitman Boro 
17 - Swedesboro Boro 
19 - Wenonah Boro 
21 - Westville Boro 
23 - Woodbury Heights Boro 

HUDSON COUNTY (17) 
01 - Bayonne City 
03 - Guttenberg Town 
05 - Hoboken City 
07 - Kearny Town 
09 • Secaucus Twp 
11 - Weehawken Twp 

HUNTERDON COUNTY (19) 
01 - Alexandria Twp 
03 - Bloomsbury Boro 
05 - Clinton Town. 
07 - Delaware Twp 
09 - Flemington Boro 
11 - Frenchtown Boro 
13 - Hampton Boro 
15 - Holland Twp 
17 - Lambertville City 
19 - Lebanon Twp 
21 - Raritan Twp 
23 - Stockton Boro 
25 -  Union Twp 

08 - Lawrence Twp 
10 - Millville City 
12 - Stow Creek Tvp 
14 - vineland City 

02 - Bloomfield Town 
04 - Cedar Grove Twp 
06 - Essex Fells Boro 
08 - Glen Ridge Boro 
10 - Livingston Twp 
12 - Millburn Twp 
14 - Newark City 
16 - Nutley Town 
18 - Roseland Boro 
20 - Verona Boro 
22 - west Orange Town 

02 - Deptford Twp 
04 - Elk Twp 
06 - Glassboro Boro 
08 - Harrison Twp 
10 - Mantua Twp 
12 - National Park Boro 
14 - paulsboro Boro 
16 - South Harrison Tvp 
18 - Washington Twp 
20 - west Deptford Twp 
22 - Woodbury City 
24 - Woolwich Twp 

02 - Best Newark Boro 
04 - Harrison Town 
06 - Jersey City 
08 - North Bergen Twp 
10 - Union City 
12 - West New York Town 

02 - Bethlehem Twp 
04 - Califon Boro 
06 - Clinton Twp 
08 - Bast Amwell Twp 
10 - Franklin Twp 
12 - Glen Gardner Boro 
14 - High Bridge Boro 
16 - Klngwood Twp 
IB - Lebanon Boro • 
20 - Milford Boro 
22 - Readington Twp 
24 - Tewksbury Twp 
26 - West Arnwell Twp 



12/16/91 13 05 ©1 609 633 1231 PERMITS @004 

01 
03 
OS 
07 
09 
11 
13 
15 
17 
19 
21 
22 
26 
25 
29 
31 
33 
35 
37 
39 

yi">PP7S COUNTY (27)  
Boonton Town 
Butler Boro 
Chatham Twp 
Chester Twp 
Dover Town 
Florham Park Boro 
Harding Twp 
Kinnelon Boro 
Madison Boro 
Mendham Twp 
Montville Twp 
Morris TVp 
Mount Arlington Boro 

• Mountain Lakes Boro 
• Parsippany Troy-Hills Twp 
. pequannock Twp 
• Riverdale Boro 
. Rockaway Twp 
» Victory Gardens Boro 
. Wharton Boro 

0 2  •  
04 • 
06 • 
08 • 
1 0  •  
12  
14 
1 6  
IB 
20 
23 
24 
27 
26 
30 
32 
34 
36 
38 

01 • 
02 • 
04 
06 
08 
10 
12 
14 
16 
18 
21 
22  
25 
26 
28 
30 
32 

01 
03 
05 
07 
09 
11 
13 
15 

P1SSMC COUKTY (31) 
Bloomingdale Boro 
Haledon Boro 
Little Palls Twp 
Passaic city 
pompton Lakes Boro 
Ringwood Boro 
wanaque Boro 
West Milford Twp 

Boonton Twp . 
Chatham Boro 
Chester Boro 
Denville Twp 
East Hanover Twp 
Hanover Twp 
Jefferson Twp 
Lincoln Park Boro 
Mendham Boro 
Mine Hill Twp 

i Morris Plains Boro 
Morristown Town 

. Mount Olive Twp 
» Netcong Boro 
- Passaic Twp 
. Randolph Twp 
- Rockaway Boro 
- Roxbury Twp 
- Washington Twp 

nrr.m COUNTY (29) 
Barnegat Light Boro 
Bay Head Boro 
Beachwood Boro 
Brick Twp 
Eagleswood Twp 
island Heights Boro 
Lacey Twp 
Lakewood Twp 
Little Egg Harbor Twp 
Manchester Twp 
Ocean Gate Boro 

> Pine Beach Boro 
. Point Pleasant Beach Boro 
. seaside Heights Boro 
• Ship Bottom Boro 
• Stafford'.Twp 
- Tuckerton Boro 

33 
03 
05 
07 
09 
11 
13 
15 
17 
19 
20 
23 
24 
27 
29 
31 

Barnegat Twp -
Beach Haven Boro 
Berkeley Twp 
Dover Twp 
Harvey Cedars Boro 
Jackson Twp 
Lakehurst Boro 
Lavalette Boro 
Long Beach Twp 
Mantaloking Boro 

. ocean Twp 
• plumsted Twp 
. Point Pleasant Boro 
. seaside Park Boro 
. south Toms River Boro 
- Surf city Boro 

02 
04 
06 
08 
10 
12 
14 
16 

Clifton city 
Hawthorne Boro 
Worth Haledon Boro 
Peterson City 
Prospect Park Boro 
Totowa Boro • 
Wayne Twp . 
West Paterson Boro 

01 -

COVWT/ (33) 
Alloway Twp 13 

03 
- Carney's Point Twp 



04 - Lower Alloways Creek Twp 
06 - Oldmans Twp 
08 -  Pennsvil le Twp 
10 - Pittsgrove Twp 
12 - Salem City 
15 - Woodstown Boro 

ennrtSW COUNTS (35) 
01 - Bedminster Twp 
03 - Bernardsville Boro 
05 •• Branchburg Twp 
07 - Far Hills Boro 
09 - Green Brook Twp 
11 - Manville Boro 
13 - Montgomery Twp 
15 - peapack-Gladstone Boro 
17 - Rocky Hill Boro 
19 - south Bound Brook Boro 
21 - Watchung Boro 

CUSSEX COUKTY (37) 
01 - Andover Boro 
03 - Branchville Boro 
05 - Frankford Twp 
07 - Fredon Twp 
09 - Hamburg Boro 
11 - Hardyston Twp 
13 - Lafayette Twp 
15 - Newton Town 
17 - Sandyston Twp 
19 - Stanhope Boro 
21 - Sussex Boro 
23 - Walpack Twp 

ITKTON COUNTY (39) 
01 - Berkeley Heights Twp 
03 - Cranford Twp 
05 - Fanwood Boro 
07 - Hillside .Twp 
09 - Linden City 
11 - New Providence Boro 
13 - Rahway City 
15 - Roselle Park Boro 
17 - Springfield Twp 
19 - Union Twp 
21 - Winfield Twp 

WARREN COUNTY (41) 
01 - Allamuchy Twp 
03 - Belvidere Town 
05 - Franklin Twp 
07 - Greenwich Twp 
09 - Hardwick Twp 
11 - Hope Twp 

05 - Mannington Twp 
07 - Penns Grove Boro 
09 - Pilesgrove Twp 
11 - Quinton Twp 
14 - Upper Pittsgrove Twp 

02 - Bernards Twp 
04 - Bound Brook Boro 
06 - Bridgewater Twp 
08 - Franklin Twp 
10 - Hillsborough Twp 
12 - Millstone Boro 
14 - North pleinfield Boro 
16 - Raritan Boro 
18 - somerville Boro 
20 - Warren Twp 

02 - Andover Twp 
04 - Byram Twp 
06 - Franklin Boro 
08 - Green Twp 
10 - Hampton Twp 
12 - Hopatcong Boro 
14 - Montague Twp 
16 - ogdensburg Boro 
18 - Sparta Twp 
20 - Stillwater Twp 
22 - Vernon Twp 
24 - Wantage Twp 

02 - Clark Twp 
04 - Elisabeth City 
06 - Garwood Boro 
08 - Kenilworth Boro 
10 - Mountainside Boro 
12 - Plainfield City 
14 - Roselle Boro 
16 - Scotch Plains Twp 
18 - summit City 
20 - westfield Town 

02 - Alpha Boro 
04 - Blairstown Twp* 
06 - Frelinghuysen Twp 
0B - Hackettstown Town 
10 - Harmony Twp 
12 - independence Twp 

10 



_ 14 - Liberty Twp 
13 - Knowlton Twp _ Mansfield Twp. 
15 - Lopatcong Twp _ pahaguarry Twp 
17 - Oxford Twp 20 - Pohatcon9 Twp 
19 - phillipsl>wrg Town _ Washington Twp 
2i - Washington Boro 
23 - White Twp 

11 
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11046/S-74 f e d .  M , .  / /  
RECORD OF TELEPHONE CONVERSATION 

£ pate Dec, /(>. 19$/ 

Ito BP A SST Pi It. . 
NAMC/FILE NO. 

— FROM J. CuSi'elC 
® n irMT/PBfl iFrr  {S£l  Ttr \*e t   ̂

B subject Kalama PaCt // A/ Tn-£>rrv\6'tt(>*ri — . 

CHARGE: DEPT. NO..  Q/O <». i cut  tvupni  EPA OFS NO. 3/Q. 0 

• • — 
• discussion with Har, 6oel , Technical SvptrinttnJtflf (3°0 7 79- fSSO 
| Kcileinn* Chemical Znc, t P*Ct ftty 

|* Goel informed mt thai /he pmtn-f number people work inj <*+ /he-

_^C<7 la rruc •facility &5. 

JL */ w*  ̂'«*n "o/" '  #/  -*< 

MM M -f" ' J  h r(*«><»«* "" J  s"/ 's  '  ̂  
/ >, j j /- L,'rJ * "Phis school /s ic**vi+t+tecf *<>(Mcol Merhu (I tea* ft Hufecn find Cennhndje *ct) 

<§ #6 *ehot>l CO PecfiieJe. Awvua pop* bet^/sfud^h ~ * • 
J. Jyf /£c permit- ifi-for median p/'wK5> HAf. Goef 

• COMMENTS 

mpMc< Jfat- Icak^ ihJ vw App^iw' wwe5, bu' ̂ " 

tB Re-tiwd HotiCicaJtrn #f tit, appro**,! "!%c PoT*\* perm,p oJfit 

utd on 51*7/Jf *hd wilt *tpire 
p 

qC W'lI tvyc -b BT, Cl/sicIc •// f *<f potlu/jor\ C*rPff-7 ca/rSp 6f course 

I 
tSS*£ "#>€, !*rJt Omoun t 2o) OLCPiiJ4 Stacks oarfh d/-//*r'e^d 

(And dad ft 

1 / /• • 
_ .v \/iddo (.{/'Stffc- frd f'/'O 
J cc ^ J NAME y-TL* «PT. MO. 

I 



Reference Number 12 



W /*• 
RECORD OF TELEPHONE CONVERSATION 

P./toff/ DATE. 

TO SSI  henne ro  f a  kg  ke t / am g  Che  m i  e a t  S° - )  
1 NAME/PltE NO. 

FROM iJud/j CustoK 
CJ 

CLIENT/PROJECT efiA/ Ten net* {oka Cbemica/) 

M/adcf &£ouref& Supply SUBJECT. 
9HO CLIENT SYMBOL £ OFS NO. &3IQt ̂  2-0 CHAROE: DEPT. NO. 

DISCUSSION WITH Wodtr Supply Pfenning — £93 -731*9 

Bob KtcskeS- (fcoy 6 2 3- 117*9 

\l%m (AJaier Supply - CH'y of Garfield - '$ #e server drtrr-r — 

f̂acke-msac-k Water Company suppffS Garfield wadtr. /fccordiriyj dz> 

f l f f >  K e c s k i e z ,  n 0  - f t " ' ™ f t  I  U j €  I / -  h e a d  ^ r n f e c d r p ) r ^  t ) G $  k - e e  r \  

blished. 

%4r. tiers Ke s Explained -fha-T drink my water uJaier in take's tdrHi/n 

IB rniks downstream did no! occur because ad "Me drunk"inj uxder 
®"/coMMEifern d'^/ere-nd* upstream bca-hemj {restrains t e tc>) He d'd Say fkaJ-

Jk surface uxiier Cau/d be used -for vano/s indur+nci/ processes ord 

near Afetoarlef u>cudrr be&wrs ireudbsf\% 

i/ Cx/fS/Cdk &14 _9¥0_ 
V '  . /  -  DEPT. U t  BY NAME "'TITLE DEPT. NO. 

CC: 



Reference Number 13 



11M6/S-74 f!/rf, /£ 
RECORD OF TELEPHONE CONVERSATION 

DATE. isUhh/ 

TO SSJ tile 

FROM ilud±j-
CLIENT/PROJECT F?PA J S $£ 

SUBJECT. QarPtf^ef A/. T Vl/Llls 

CHARGE: DEPT. "" 9 ^0  CLIENT SYMBOI €££- OFS NO, 

DISCUSSION WITH Michatt S-f Ut fr U H M - *Z2&C> 
GarAtfd, 
W<vtey D-epa **hrje si* 

Hr. SfatrruVo #•* ^ * *9" 
m/Is in Gar-t-ielcl i/ s t d  A r  p u b l i c  ,  7  

, r// vuaJ cJo&a <6*£tu/ss */ 
U t n  C h a d  t i u r  h ,  « W « /  < * *  ^  f M k  , e ^  

l̂iCfh thronr'uiti, 

w"j 
COMMENTS 

/ot&iecf t'f> ElmiPood 

pc'Ur~c4 #1. 
BosttXll Bfjinetri-y 

Air «*«- far-Add "i , m 

V. ***""*« """ t, „ u „ 

L J-er-UM CtAj! Hnok-cns^dc. , or fSSA'C- , • 
A^, ,^ t ly  s^s  *r t  U«icJ  n>rd , /«psu ,«„  o f  «*  »  <•  

I  «„  vl-UAU/ CltSjCfc EnamePf —^ f O  | BY == f SI=i J  T.TUE DEPT. NO. 

I 



Reference Number 14 



RECORD OF TELEPHONE CONVERSATION Ae^. P° ' /V 

DATE 

TO EPA ProtsJ- M*, AST 
{I NAMK/PlLC NO. 

FROM 

V 
, i'jAsuole 

CLIENT/PROJECT 

LoeU, Awt̂ A M//$ SUBJECT 

CHARGE: DEPT. MO- 9*/0 CLIENT SYMBOI OFS NO. 

DISCUSSION WITH vfr m Coftnigzo 

fzoj) l0af, $ CO&Xtt ^D-£yjt 
3b 5 -

A/c wells >S) tod' pefmCrfy t/JStd -HP  ̂

« ft a c/> *£. 

COMMENTS 

(Mat pP PH A  .  
cc BY T /nam* Ttrd DEPT-



Reference Number 15 



t fict. Hh. /£ 
RECORD OF TELEPHONE CONVERSATION 

OATE. Pec* /&, /99/ 

Jto  ̂pa r, SS-T /tJui- kcc/ct̂ A-

^ FROM »/. CAA4sL.CIL^ 

CLIENT/PROJECT. BPA /ssx 

B SUBJECT A^Q/L^I t.lrf fA)e*//*\ 

CHARGE: DEPT. NO. 

r -nc act,* pAffJte/ct /9 *>*/&) /n £ 

t_,,„ ^ */Q CLIENT SYMBOL — OFS NO. 

discussion with fflfo $fuerr«?70 > MeS Dgpt, Gar4&/c/ 
I  f^OS £/£- z?00 

A l l  f y r U t U  * ' e  t * a c t n / L %  

Sarlield  ̂supply âPtr ^v, Passat Wy 
*  . . / . y / / /I -  y /»  \  iY^/jM. ' / i / i / i„  

i 
ft 

I  
I 
ft 
I  
I 
1 

I 
I 

COMMENTS 

(IttJtr (SAeltrdf -̂ Af 

/  /  

r mm m mm w » « aw JT«/b£- <r m w uw- ^ - - ma J.*1 S -* 

N4MK TITLE DEPT. NO. 



I 
i 
i 
1 
I 
I 

Reference Number 16 
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RECORD OF TELEPHONE CONVERSATION /j/0r / 

DATE 

T0 £PA SSI Jerwfco /cA*' 

FROM J ' AA&* (A\ 

CLIENT/PROJECT _ SSZ 

SUBJECT _ /a)o /'< ~A> trt fiaWQ A /tk/A 

CHARGE: DEPT. MO. CLIENT SYMBOI OFS NO. ^ 

"T" M,/»e- Malh^ PJcCtAA^. 

J (To/) 777-)7il 
All public SuppUy 

COMMENTS 

BY 

CC: 

0. /A4&<S-A _lJ-£ 
-gT NAME TIT̂ f ""T* 



Reference Number 17 



t1104C/«.74 jP / A/ i 
RECORD OF TELEPHONE CONVERSATION • 0 ' ^ 

£ p*rg DeC, /o, 19 ̂  t 

ITO fPA SSS/ Tennero /atea. ka/ahna. CAfrrf/e&/£P,1 
'  N A M E / F I L K  N O *  S  

DM . J, Cjjsitk I 
| cm.c^T SurA&ce (AJaifS Lkaye - fcssatc Z/Afrr 

CLIENT/PROJECT. eMj_ Tennfco f/. lr&. kaloma CAe^nir/t,! AA.Jl 

CHARGE: pfpt. MO. WO CLIENT SYMBOL OF5 NO. &$/0' 

discussion WITH fa gfuc€ H* jy rtrt *-92-9 Vto 
P Ad mm /s trc, / /  rt iYhtrine 

| /) Identify -fisheries tf\cct~~ exist* /£ nv/-f S 

downs*ream oj The site. 

% rfi- Holy sen €xp/a/neJ no commetra'aA fisher, fs or styic 

fisheries exist unthm /$ m,je$ of own Sir£#*+-, °~7L A At si/?, 

jp Jdenl'pj sensiHt/e ex/st J<z> »vp>s 

&/ Alt print c*f Surffoe setter* en-try, 

I comments iffrt Afc/jre^ <rplan ti^t ife o A Acts ore Currency 

I Hock,,J **,«/ arf,j teHa,n speC)fs and.â ma(c 

1 aike"pH ^ '*«" r ^ ̂  M(^0u)iy .fs 

_*rt>4 *s a stm,kve twironrntk*. H-e, <t#S Stnf «, kitcc 4rcnl jr. 

J"'4*" on yc. to, /??/) wtvch U requested,. in order- -k sGr,hr 

I -e Qrta *f Concern. Since Me area >s irrsh, Me.i i"/, usafer Ae J ' 

^ctiU mfJ Sf b#^- scucra! re> &£ jrouee, 

2JH-
| ees  -  T ̂ S't£ to: 
I 
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§1 10«VB-74  //0r /% 
RECORD OF TELEPHONE CONVERSATION 

fl nht. h/ 
t o  F P i  l e -  /  S S F  l e n n r r o  / s k a. kaJa a t N A ME/PILE  NO.  »  J 

FROM .  J- CouutJr 
C L IE NT/PROJECT FP  ft  £S .X  j  To/WC £Q  C/tm |̂ ) 

SUBJECT / c  

CHARGE:  DEPT.  MO, 0  CLIENT SY MBOL OFS  NO t l lFL j_££© 

DISCUSSION W ITH O  Wov€rr\ (2t>0 7£  7 -

RoCkUlt PostJu «/d// /s A-tdi)M , -77 

»jaW direct/y -fa dt * +r, \loidieyi - 7£*__ 

W/ htts •W /xi sr̂ ^seystd u^caS*? //- /sj-

only used Juny ptakiy (su„.ies J,~.) p"po*e. 

J&o, SysH*n v Ŝ yspsCtuo/ **/sw-fmU 
Jnr̂  tt,t *-»*/, pon *e 

Tfje e»vc tmsictfrthy Hit w//  

COMMENTS 

v/  (tcuoAcd />/-  —9_}£r 
- Wc M" '"-BY .  

NAME TFk( DEPT. NO. 
CC:  
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JP 
|  M E M O R A N D U M  

£ TO: Byron Sullivan 

FROM: R. Jaggi 

I 

I 
I 
f 

State of NeW Jersey 
Department of Environmental PrDtectio 

I 
I 

DATE: February 25, lc 

SUBJECT i Tenneco Chemical 
River Road, Garfield 

^ Date of Investigation - 2-17-77 3:00 p.m. - 3:45 p.m. 

Purpose of Investigation ̂  Complaint Evaluation 

t 
Persons Interviewed - Mr. & Mrs. Arthur Makowski 

51 Commerce Street, Garfield 

Investigation: 

I 
The Makowski's were interviewed and they stated that they have 

lived at the site for about two years. At times they have noticed odors 
in the area which they believe are emanating from the subject company. 
Mr. Makowski notices the odors mostly at 5:00 p.m. and later, when he 
returns from work. Mrs. Makowski notices odors throughout the day. They 
described odor(s) as being a winter green type. 

The Makowski's were advised of the provisions of Subchapter 5 
and the Bureau procedures with regard to complaints, verification, etc. 
Mr. Makowski said that he plans to again talk to his neighbors regarding 
the situation. He said the odor(s) will now be more noticeable with the 
coming of warmer weather. 

Ah effects survey was conducted in the area of the subject plant. 
Unidentified odors were detected downwind of the plant along Hudson Street 
and Cambridge Avenue. Weather, mostly clear. Wind, from NW* @ 20 mph* 
(* - Variable). Distance to plant, 25 feet to 250 feet. 

I 
Conclusion 

1 
The complaint was not verified in that odors were not detected at 

the complainants home nor at a distance* from the subject plant which 
would be detected at the complainants home. However, odors were detected 
and possibly with particular wind and weather conditions, these odors 
would be detected at the complainants home. 

* Approx. 750 Feet 

f? 



r c 
Tenneco Chemical Page 2 February 25, l°7 

Recommendation: 

Subchapter^ fne"' ̂  fUtUre c°"">lain« • C°P? »f report to 

Addendum 

i • !?r* St ?e subject company was telephoned and advised of 
complaint and that odors were detected downwind of the plant off 
Company property. 

•»: ZjlTr 



M E M O R A N D U M  
State of NeW Jersey 

Department of Environmental Protect! 

TO: Byron Sullivan 

FROM: Marvin Makler  DATE: January 20,  1 /7  

SUBJECT: ^ . Odor Complaint Tenneco Chemicals 
290 River Road, Garfield 

Date of Investigation: January 12, 1977 

Persons Interviewed: Joanne Kurr, Employee 
Neighborhood Youth Center 
11 Commerce Street, Garfield 

Douglas E. Jacobsen, Production Sunt. 
Tenneco Chemicals 

Investigation: 

Youth re^rK^ra!r>nCed Ch<^ "p°n arrival at u°tk at the Neighborhood 
Idor i °f January 12• 1°77, she detected a horrible 
odor coming from Tenneco. This odor, she said, lasted for approximately 
°*eJhour' The Center is located approximately 400 feet directly east 
at lO-l^mph Wlnd direccion at the clme of che interview was west 

. h, Mr-.Jacobaen indicated that the company had experienced some 
problems which caused an odor emission. He described it as follows-
with "nowthi™1!"8,^ pro"s? chaining Benzoic Acid became contaminated 
n o r  T h I  T  t  5  j r  8  i  d e v e l o p e d  i n  t h e  . i a c k e t  o f  t h e  s t i l l  
Pfo° -bô d"""̂ 8 h8d pr0duct Maa Chen tcansferred to a reaction vessel 
to nt^ii h product temperature rose, the "Dowtherm A" vaporized 
neonfT «?ird'th8U8lnS relaaae of odors. At approximately 9:00 a.m , 
reloior w«8fh ^edC0mP8n^ Cf"Blaining of odors- Ac this point the boiling 
reactor was shut down and the odors subsided. 

Conclusion: 

Youth rJioreKu0t-Kd0rS/er® de*ec?ed in the vicinity of the Neighborhood 
r™ * Center by the undersigned, it appears that the action taken by the 
comoany resolved the odor problem 

Recommendation: 

File report. 

Marvin Makler, Pr. Environmental Technician R 
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o7oae 
VACLOW DOMBAL Cm Ch 

May 10, 1972 
«»wi 

Air Pollution Control 
25 Route 22 
Springfield, New Jersey 

spring. 

Please except our sincere thanks for your cooperation in this 
matter. 

Very truly yours, 

Vaclow Dombal 
CITY CLERK 

VD:etk 

cc: Mayor Visotcky, Councilmen Mucha, Reno, Benanti 
James Lusciandriello 

I 

1 
Attention: William Hart, Senior Environmental Engineer 

Dear Mr. Hart: ^ 

Confirming our telephone conversation of yesterday, 
please be advised that Monday night at the City Hall, a confer- M 
ence was held with the Mayor and City Council, Heyden Chemical I 
Corporation and residents in the area of the plant. 

The main contention was the noise, vibration, smog and ^ 
vapor eminating from the new Benzaldehyde operation. 

The neighbors present would like to have you speak to J 
them personally concerning these problems. Please advise me when you 
will be available for a conference so that notices can be sent to them A 
and the City Officials. £ 

The Mayor and Council also request a written report of the M 
inspection that was made at Heyden Chemical last fall or early this * 
s  Dri  no 

I 

1 
I 
I  
I 



> -a 
Table 10.  Concentrat ions of  Inorganic  Const i tuents  m Sample 

from f loni tormg Uell  MU-3.  o  
x  
> 

Paraieter  Concentrat ion 
(ag/ l )  

Chi  or  ides  753 >  
Bicarbonate  as  CaC03 ISO 
Nitrate  and Nitr i te  as  N 0 .18 
Total  Dissolved Sol  ids  (8  ISO 37.400 • >< 

d e g r e e  c e l c i u s )  0 5  

Sulfates  35i000 
Calcium 4.50 
Iron 2280 
Hagnesiut  72.0 
Manganese 5 .98 ^  
Potass  i  ub  3B.9 
Sod i  un 4130 5  

x 
o  

Notes:  
The sample vas  col lected on January Si  1988 and 
vas  analyzed by General  Test ing Corporat ion of  
Kackensacki  Nev Jersey.  

gf29.vkl  

4 

Z3 
' o 
'  c  
30; m  
V )  

E:27! 



Table 11:  Sui iargr  of  Product  Reaoval  Data  -  Honitor i r tg  Uel l  MU-7 

< BEFORE PRODUCT REMOVAL > (  f iFTER PRODUCT REMOVAL > 

DATE 

DEPTH TO 
PRODUCT 
(ft) 

DEPTH TO 
HATER 
( f t )  

PRODUCT 
THICKNESS 

( f t )  

RHT. PRODUCT 
REMOVED 
M) 

RHT. HATER 
REMOVED 

(9»l)  

DEPTH TO 
PRODUCT 
( f t )  

DEPTH TO 
HATER 
( f t )  

PRODUCT 
THICKNESS 

( f t )  

5/12/88 10.67 NR >1.25 4 4 12.00 12.00 TRACE 

5/23/88 10.67 4.25 0.58 0.4 4 11.50 11.50 TRACE 

6/3/88 10.83 11.17 0.34 0 .2  5  12.25 12.25 TRACE 

NOTE: 

NA -  not  able  to  aeasure 



EXPLANATION 

OB-3 

•S-ll 

AMW-3 

BORING FROM PREVIOUS 
INVESTIGATION 

SOIL BORING LOCATION 

SHALLOW MONITORING 
WELL LOCATION 

•MW-3D DEEP MONITORING 
WELL LOCATION 

C- UNDERGROUNO STORAGE TANK 

FENCE 

BUILDING WITH NUMBER 

COMBINED SOIL BORING AND 
MONITORING WELL LOCATION 

SCALE 
0 
L 

100 
-J FT. 

MONITORING W E L L  
AND S OIL  BORING 

LOCATION MAP 
I OR 

KALAMA CHEMICAL, INC. 

Geraghly 
& Miller. Inc. 

LOMPIlIU H' 

na he 
DA.N. 

SHOWN 
t-2187 



m tiiil 

BORING FROM PREVIOUS 
INVESTIGATION 

XPLANATION 

OB-3 

•S-ll SOIL BORING LOCATION 

Allu/, SHALLOW MONITORING 
WELL LOCATION 

•uw-^n DEEP MONITORING 
WELL LOCATION 

P ' UNDERGROUND STORAGE TANK 

FENCE 

BUILDING WITH NUMBER 

COMBINED SOIL BORING AND 
MONITORING WELL LOCATION 

100 
—i FT. 

MONITORING W ELL 
AND S OIL  BORING 

LOCATION MAP 

KALAMA CHEMICAL, INC. 
— ,  lOMfi ,  ID R» {* p 

».,?rag, 9' hIM!MT 
& Miller .  Inc.  wn.jic-

-IshOwnI 



JSt dV M dtt dV JKt JSf JSS •• 

on * BORING FROM PREVIOUS 
UB * INVESTIGATION 

• S-ll SOIL BORING LOCATION 

AUU,, SHALLOW MONITORING 
aMW'a WELL LOCATION 

DEEP MONITORING 
WELL LOCATION 

EIIJ UNDERGROUND STORAGE TANK 

* « • « « « •  F E N C E  

BUILDING WITH NUMBER 

COMBINED SOIL BORING AND 
MONITORING WELL LOCATION 

M ONIT ORING WELL 
AND S OIL  BORING 

LOCATION MAP 

KALAMA CHEMICAL, INC. 

Geraghty 
& Miller. Ine. 

lOMPMtO n« 

PQfMARf o 01 

"5.A.N. 
SHOWN | 
7 2 I B 7  



EXPLANATION 

OB-3 BORING FROM PREVIOUS 
INVESTIGATION 
WATER-LEVEL ELEVATION 

(FEET ABOVE MEAN SEA LEVEL) 
AMW-3 SHALLOW MONITORING 

WELL LOCATION 

AMW-3D DEEP MONITORING 
WELL LOCATION 

J2  UNDERGROUND STORAGE TANK 

* « * « * •• FENCE 

BUILDING WITH NUMBER 

DIRECTION OF HORIZONTAL 
COMPONENT OF GROUND-WATER 
FLOW IN UPPERMOST 
SATURATED UNIT 

LINE OF EQUAL 
WATER-LEVEL ELEVATION 
(FEET ABOVE MEAN SEA LEVEL) 

100 
J FT. 

WAT E R -L E VE L  
CONT OUR MAP 
MARCH II, 1988 

KALAMA CHEMICAL, INC. 

Geraghly 
•ft Miller. Inc. 

PRE PAD! OUT 
PROifCI ttOlT d :a .n-

SHQWN 

maz  

xin 



i^GERAGHTY 
£ Y& MILLER, INC. 

Cround-Wattr Consultants 

i 

LOCATION SKETCH 

A -?b-
WeH(s) Project/No.. 2. .Page. 

Site Location 

Observer 

1^ f> I  1q -

r  ( q - z 2 - 8 - f )  
•f 

(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; dearly label all 
wells, roads, and permanent features) 
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^GERAGHTY 
AW& MILLER, INC. 

Ground- Water Consultants 

LOCATION SKETCH 
lo 11  I f  

Woll(c) -*"• C.-i Pmjftrt/Mn T \n 2-

Site Location d 

.Page. 

c7-

of 

r (?** 
f  Observer 

(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; clearly label all 
wells, roads, and permanent features) 

-  * J-M 

ClfcJ  •  

11 
J I N 

l / l '  
<• 7  f*  O -  -  ^ 

MA* • , V' 
, . IU 4r3o'-4--.-
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0/^1 
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GERAGHTY 
Y& MILLER. INC. 
Ground-Water Consultants 

LOCATION SKETCH 

I 
$ 
I 
I 
I 
tu (Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; clearly label all 

wells, roads, and permanent features) 

WeII(s) 

Site Location 

tase\C 
.Page. .of. 

Observer. Hcuy C.IO -5-  S7*) 

§• 
A - n  r 

I 
I 
I 
I 

i 
B 
I 
1  

I  
I  

k 

A <Ji>e . 

^ j>i«.  

Former >ic^eo\ t  ^4/ 
j ~ &«.irvS»JcLt ><«,«•«. 

bfh, cj 

( fW) • Oft  

L. 

V  

f*~u 
c t—~ L.^c 
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i^GERAGHTY 
& MILLER. INC 

Ground- Water Consultants 

WelKs) A - u  

Site Location 

Observer 

LOCATION SKETCH 

(0  -7-SJ/  

. Pmpl/Mn J~\08d&]F2. • 

) 

.Page. .of. 

S-&U t : 
(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; dearly label alt 
wells, roads, and permanent features) 
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Col t r f '  

Ta"HL tfW T̂P-ŵ f 
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w;-£ kftTl*.  •3<o 



I  f WGERAGHTY 
Y& MILLER, INC. 
Ground-Water Consultants 

jjh 
Tit 

Weill 

Site Location 

Observer 

Project/No.. 

LOCATION SKETCH 

sj \oS0(r,P2- .Page. .of. 

kAUhtfi-

t 
(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; dearly label ail 
wells, roads, and permanent features) . 

•| & 
•+* / V 

•&2.0 

G - f.q,o I 

1-0 'ly C-

Oft 
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i^GERAGHTY 
MILLER. INC. 

Ground-H'ater Consultants 

LOCATION SKETCH 

Well/cl A -)0 Pmjprt/Mfl \ 0%OhP 2-

Site Location w^A. 

Observer 

.Page. .of. 

C &T • ( '0- ;°-")  

(Locate an wells, borings, etc. with reference to three permanent reference points; tape an distances; dearly label all 
wells, roads, and permanent: 

( 
\ 

WL' s 

\0% 
I*  

a 

•Jr 

3 £ '! 

J 

I 

N 

F|JL * i?  
I  s—hL 
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yGERAGHTY 
f&MILLER, INC 
Ground- Water Consultants 

* A - i i  
Well(s) ______ Project/No.. 

LOCATION SKETCH 

\o ' io^F2_ 

Site Location 

Observer 

.Page. .of. 

&SYK_t 

C 
(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; dearly label all 
wells, roads, and permanent features) 

|o  -2.2.  -S 7-
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I i 
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& ft 
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O f t  
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* y GERAGHTY 
£?& MILLER, INC Ground- Water Consuhann 

LOCATION SKETCH 

Well(s) A ~l2~ Project/No.___j_Li2i2 l̂£ 

Site Location rJ , I  
Observer 

.Page. .of. 

c 
(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances; dearly label all 
wells, roads, and permanent features) 
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4 I  
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mJ y GERAGHTY 
^ f& MILLER. INC. 

f  

i  
* Weil(s) 

Site Location 

t 

LOCATION SKETCH 

Project/No.. Ij)0~ZO<xF3 .Page. .of. 

Observer, M; 

(Locate all wells, borings, etc. with reference to three permanent reference points; tape all distances* dearly label all 
• wells, roads, and permanent features) 

. Bk)  

f p l A f r y k -  I l 0 P £ r '  
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J^GERAGHTY AV& MILLER. INC. 
Ground- Water Consultants 

'< 

LOCATION SKET 

Well(s) £~-̂ ~ Project/No..  ̂l&KO&iP 2_ 

Site Location 

Observer 

Page. .of. 
*Uv\A_ 

C 

(Locate all wells, borings, etc. with reference to three permanent reference points; tape an distances; dearly label all 
wells, roads, and permanent features) 
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ggg^!3 SEOlCSiC LOSS Cf «CNpC?iNo '  SOIL Be*I*53 
*»LnflA CHEil i ' l -L Fh CILITI 

:«e!  I  ! •  

3 o r , n g ;  

5 t  .OS  

i :  v>ed > • t  j* g ravel ;  i t  ones and 
f - 'Cl j .  

- j?ev.  
i  f t -*:  

e. 

Band,  • •  *e ,  *! th  some s i l t  m-i  2 'avel  
p .eces•  yeiUvish-brovn,  cones•  «»e.  2 .5-c .c  
i l i jht l /  M i s t .  

Sand,  med'um to  coarse ,  v th  sane 
gravel  and s tone fragments ,  g:ay-brovn 
color ,  so 's t .  5 .5-10.5 

Sand,  coarse ,  with gravel  and shale  
fragments ,  vet .  Hater  a t  11 feet .  10.5-12.5 

Sand,  f ine,  vi th  t race s i l t ,  red-brovn.  
2ecomes sore  s i l ty  at  bot tom. 12.5-22.0 

MU-2 Concrete  and gravel .  

Crushed s tone and br ick pieces .  

Sand,  medium to  coarse ,  * ' th  large grave1 
nieces ,  yel lovish-brevn color ,  s*. .cr . t ' .>  
Mis t .  

Sand,  f ine to  coaTse,  v i th  crushed s tones 
and shale  fragments ,  gray to  brovn color ,  
color  changes to  gray-black a t  9 .0  feet .  
Uater  a t  9 .0  feet .  5 .0-11.5 

Si l t ,  c lay and very f ine sand in  
intermit tent  layers ,  maximum thickness  
of  individual  layers  0 .25 inch,  gray 
color ,  very cohesive.  11.5-17.0 

0-1.0 

1 .0-3.0 

3.0-5.0 

t i»-3D Fi l l :  medium to  coarse sand *; th  s i l t ,  
gravel ,  c inder  pieces ,  and coal .  
Brown to  black color ,  s i '5n; l< ao,s t .  0-2.0 

Sand,  f ine to  coarse ,  v i th  i ' I t ,  gravel  
j rd  shale  fragments ,  s ight ly  cc^ee 've.  

."-- ish-yel lev color ,  vet  a t  bot tom. 2 .0-7.0 

C o a l .  B l a c k  c o l o r ,  v e t ,  s e < e r »  s » e i l .  7 . 0 - : , 1 . 1  

: ; 'ay,  compact ,  v . th  : -a :e  ' •  " ' I t .  
c-ay-b,a: '<  c o i ; * .  vef« conesire .  e . O - I t . v  

•2 •  a  * v tn  some s i ' t . 'g ' sy  : : i : r .  15.0*20.  .•  

v«ed  x i»e  s av : ;  i n t e rmi t t e n t  
l aye r s  o f  $ , ! T ; r  fme  s ine .  20.0-35.0 



•r jgaentes  s"aie  v . th  son* s i ' t  sns  
•:-.i ;sn.j. r»;-jr)*r. ah:. 

Mr-";'- J I ; > - * ; e  -'i ' .r . 

a:  ' . .5  • :  zf-3t  g- i -nd 

v; tn  grave t race 
J<• t .  i ra«mish-rea ca 1 or .  

Sl i t  and f ine sand vi th  soae c iay.  
Cray color .  

2.0-3.0 

fi 0-11.0 

Send,  coarse ,  v i th  gravel ,  shale  f ragaents  
and ssae s i  i t ,  gray to  brovn color .  11.0-17.0 

H1J-5 r isphal t ,  gravel ,  cobbles ,  and 
a  layer  of  br ick.  0-2.0 

Sand,  Bediuo to  coarse ,  v i th  soae 
gravel ,  red brovn,  s l ight ly  aois t .  2 .0-S.G 

Sand,  f ine to  coarse ,  v i th  shale  
fragaents ,  t race s i l t  and scie  
gravel ,  red-brovn in  cs icr .  l la ter  a t  
8 .0  feet  beiov ground surface.  S.0-13.0 

Sand,  f ine to  aediua,  with ;or .e  s i l t ,  
srovmsh red color .  13.C-21.0 

. ia-SD f lsnnal t  and gravel .  0-0.5 

Fi l i :  Coarse sand vi th  gravel  and 
t race s i l t ,  grey to  yel lov-brova 
color ,  s l ight ly  aois t .  0 .5-4.5 

Sand,  coarse ,  v i th  gravel ,  brovn,  aois t .  4 .5-10.0 

Sand,  f ine to  coarse ,  v i th  scaie  s i l t ,  
mterai t tent  layers  of  s i l t ,  day,  
and ledius  sand,  vater  a t  11 f t .  10.0-28.0 

Sand,  f •ne to  aediua.  v i t r  sc*e e i ' t ,  
clay,  shale  pieces .  28.0-30.0 

Crushes sandstone end sha 'e  r rsgvcts  
v t i  : :ae  s i l t  ana f ine sane,  red color .  30.0-32.5 

P :  i  I  - .  - t o n e .  . j - J  g r a v e  .  

: :  oars* ra-d.  ; : s .e* e?d :cxe 
t-c . -n  cs 'o i ,  acrs t .  '  

: i -d .  'aes .»i .  , . tn  s :ae  s- i t .  ym-
t  a: i  5.0-:. 0 
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( 3  
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-s 

I 
I 
I 
-1  

I  

I 

C's» aid ; - ' t .  ; r j ' -br?*n.  nj is t .  S.C- ' . ' .O 

? ;vt .  ted. ;n  CO .  
we:  »• :* •  «» :? • .  I ' . .  )  

.5*!« * "  •  V .*9 * «'  *  *  ' •*» :  '  *  
yif v f  -ce 'nesate  'a»r 'c  
V J: l«  bla«« i 3 r. *. 

Sand,  f . s» .  w.th s . l t .  i rsv- . -h- . - i i  lS.C-23.0 

Same a ;  * 'J-7.  

Asphal t ,  s tone,  and grave ' .  0-2.C 

Sand,  f in;  to  coarse ,  vr th  some 
gravel ,  t race s i l t ,  red brown to  grar  
color .  A larer  of  solvent /water  a t  the 
bot too of  the spoon (a t  4  f t ) .  2 .0-4.0 

Sane as  i lU-i .  

Top soi l ,  gravel ,  and s tone fragments .  0-1.0 

Sand,  f ine to  medium, grey brown 
to  red brown 'n  color ,  moist .  1 .0-3.5 

Asphal t  and gravel .  0-0.5 

Coarse sand,  gravel  and shale  pieces .  0 .5-2.5 

Sand,  medium to  coarse ,  shale  fragments ,  
s i l t ,  cohesive,  red-brown,  moist .  2 .5-E.5 

Sand,  f ine,  with some s i l t ,  gray color ,  
wet  a t  bot tom. S.5-S.5 

Asphal t  and gravel .  0-1.0 

Sarf l .  f ine to  medum, with some e•  11.  
coheswe.  yel low-brown,  moist .  1 .2-5.0 

Sard,  medium to  coarse ,  with ur jvel  
ard s to"? s-eces .  crews to  b 'ac ' '  
.Ti ler ,  wet  a t  bcctaa.  5 .0- '? .5  

w-pnali i 'i 

: !* • : .  *ed . .u i  c sa r . se .  .  
r c s ' t :  j - .d  i r - c i  ;  eses .  

r e  1 >? •>- -wace*  a t  -  v .  



t r . f  v :  yu* 

.»*:•  '  *e t :  -e: , - : r>.  v*  c• ^-d 
• i - : : : : - i  a n d  « s : » .  r e d - j M v o .  * » • ? ? .  

«et  a t  bot tom e '  spoon io .c-3.5 f t ; .  4 .5-S.5 

Concrete .  gravel .  and s iones.  0-2.0 

Ueathered shale .  powjo ' - l  ike ,  
brownish-red.  aois t .  2 .0-3.  

Concrete  and s tones.  0-2.5 

Sand.  median to  coarse .  with some 
gravel« 301st ,  wet  a t  bot tom. 2 .5-4.5 

Asphal t ,  s tone and oravel .  0-1.0 

Sand,  f ine to  medium. with sose s i l t ,  
cohesive,  re! law-brown,  motst .  l .C- ' .Q 

Sand,  f ins  to  coarse ,  with seme s i l t  
and s tone fragments ,  gray black.  
t la ier  a t  8 .0  f t .  3 .0-9.0 

Asphal t  and gravel .  0-1.5 

Sand,  medio# to  coarse .  with gravel  and 
br ick fragments ,  gray color .  Mater  
a t  5 .5  feet .  1 .5-5.5 

r—1JU> 
C 



Reference Number 7 





A6>> 7 

J A N  1 9 9 0  
N E W A R K ,  N J  
N A T ' L  W E  A  S E R  O f  C . ,  N O A A  
B L D G .  5 1 .  R M  2 4 1  

INTERNATIONAL a i r po r t  

I S S N  0 1 9 8 - 3 4 4 X  

LOCAL 
CLIMATOLOGICAL DATA 

Monthly Summary *'<us o« *  
I A 1 I 1 U D E  4 0 °  4 2 ' N  L O N E n J O E  7 4 °  1 0 ' H  E L E V A T I O N  I G R O U N O l  7  F E E 1  T I N E  Z O N E  E A S T E R N  1 4 7 3 4  

O  
0 5  
0 5  

51-3 

K  < 

M  

4 b  
4 3  
5 0  
5 1  
4 9  
4 7  
4 4  
4 1  
4 b  
4 7  

4 b  
4 3  
3 5  
3 7  
4 0  
5 7  
b 2  
b b >  
4 4  
3 b  
3 8  
4 7  
4 b  
5 7  
5 5  

5 8  
4 b  
5 8  
4 4  
4 b  
5 3  

TEMPERATURE °E  

3 2  
2 7  
2 9  
3 3  
3 b  
3 4  
2 b  
3 !  
3 2  
3 9  
3 ?  
3 1  
2 5  
22" 
3 3  
3 2  40 
44 
3 1  
3 0  
3 1  
3 0  
3 4  
4 1  
4 b  

3 b  
3 0  
3 2  
3 5  
3 7  
31 

S U N  I  S U M  
1 4 7 8  I  1 0 2 7  

A V G .  » G .  
4 7 . 7 1  3 3 . 1  

3 9  
3 5  
4 0  
4 2  
4 3  
4 1  
3 5  
3 b  
3 9  
4 3  

4 2  
3 7  
3 0  
3 0 *  
3 7  
4 5  
5 1  
5 5 *  
3 8  
3 3  
3 5  
3 9  
4 0  
4 9  
5 1  

4 7  
3 8  
4 5  
4 0  
4 2  
4 2  

A V E ,  

7  
3  
8 

1 0  
1 1  

9  
3  
4  
7  

1 2  
1 1  

b  
- 1  
- 1  

b  
1 4  
20 
2 4  

7  
2 
4  
8  
9  

1 8  
2 0  
l b  

7  
1 4  

9  
1 1  
1 1  

4 0  . 4  9 , 1  2 8  ,  8  

2 b  
1 9  
2 2  
3 5  
2 8  

2 3  
2 3  
2 9  
3 3  
3 5  
2 9  
2 1  

7  
1 5  
3 2  
3 7  
4 2  
4 b  
1 5  
2 7  
3 3  
3 3  
2 8  
3 ?  
4 7  

3 8  
2 4  
2 1  
3 0  
3 1  
3 C  

O E E R E E  O A T S  
B A S E  E 5 ° f  

SE S  W 0  
74 I 78 

2:  I 

D E P .  A V G  

N U M B E R  O f  O A T S  
M A X I M U H  T E M P .  

2  9 0 °  i  3 ~ 2 ° ~  
0  

M 1 N 1 M U H  T E M P .  

TJ2 
1 7  

i 0 °  

H E A T H E R  T T P E S  

i  f o e  
7  H E A V T  T O G  
3  T H U N C E R S T O P M  
4  I C E  P E L L E T S  
5  H A I L  
E  G L A Z E  
7  0 U S 1 S T 0 R H  
8  S M O K E .  H A Z E  
9  B L O W I N G  S N O W  

-J:r i 
SEASON ; C D A T E  

T O T A L  I  T O T A L  
2752 

S N O W  
I C E  

P E L L E T S  
O S  

I C E  O N  
G R O U N D  

A T  
0 7 0 0  

I N C H E S  

P R E C I P I T A T I O N  

10 

NUMBER Of OATS 
P R E C I P I T A T I O N  
2  . 0 1  I N C H .  
S N O W .  I C E  P E L L E T S  
2  1 . 0  I N C H  1  

_ L  

1 H U N D E R 5 T 0 R M 5  
H E A V T  f Q G  1  
C L E A R  

0 . 1 4  
0 . 0 0  
0 . 0 0  

T  
0 . 0 0  

T  
0 . 0 0  
1 . 1 4  
0 . 0 0  
0 . 0 3  

0 . 0 0  
T  
T  

0 . 0 0  
0 . 1 0  

0 . 0 0  
0 . 0 0  

T  
0 . 0 0  
0 . 4 b  

0 . 3 0  
0 . 0 2  
0 . 0 0  

T  
1 . 1 2  

0 . 2 0  
0 . 0 0  
0 . 0 0  
1 . 0 7  
0 . 1 4  
0 . 0 0  

V — 

1 1  

TOTAL 
4 , 7 2  
P E P .  
1 . 5 9  

0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  

T 
0 . 0  
1 . 4  
0 . 0  
0 . 0  

0.0 
T 
T 

0.0 
0.2 
0.0 
0.0 
0 .0  
0 .0  
0 .8  

T 
T 

0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 

T O T A L  
2 . 4  

A V E R A G E  
S I A 1 I 0 N  

P R E S S U R E  
I N  

I N C H E S  

E L E V .  
3 0  

F E E T  
A B O V E  
M . S . L  

1 2  

2 9 . 7 3 0  
3 0 . 2 7 0  
3 0 . 2 b 0  
2 9 . 9 8 0  
3 0 . 0 7 0  

3 0 . 0 1 0  
3 0 . 0 7 0  
2 9 . 8 b 0  
2 9 . 3 8 0  
2 9 . 6 0 0  

2 9 . 5 8 5  
2 9 . 4 5 0  
2 9 .  9 b 0  
3 0 . 3 3 5  
3 0 . 2 4 0  
3 0 . 2 b 0  
3 0 . 1 8 0  
2 9 . 9 1 0  
3 0 . 3 1 0  3  
3 0 . 1 4 0  
2 9 , 7 7 0  
2 9 . 8 2 0  
3 0 . 0 4 0  
2 9 . 9 4 0  
2 9 . 8 5 0  
2 9 . 7 3 0  
3 0 . 2 4 0  
3 0 .  
2 9 . 9 8 0  
2 9 .  
3 0 . 2 4 0  

2 1 5  3  

8 2 0  3  
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8 . 5  
8.8 
b . b  
5 . 8  
7 . 3  
b . O  

1 2 . 0  
8 . 1  

3 1  
2 b  

1 b  I  2 5  
1 8  1 4  

i  ' f c  
i  2 0  

2 5  
3 2  
2 0  
2 2  
0 3  
0 2  
3 b  
1 3  
2 2  
1 3  
2 2  
1 4  
0 5  

1 2  

0  
6  
9  
0  

10 
0  
2 
9  

1 0  
0  
3  
8 
6  
1  
3  
1  

1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

5  
1 0  7 

3  
2 

1 0  

b  
4  
0  
b  

0  
2 
9  
9  
1 
3  
7  
7  

1 
3 
3 
9  

1 0  

S U N  
1 8 8 1  

A V G .  
8 2 7 7  

S U N  T 0 1 A I  T O T A L  
1318 389 
A V G .  
43.9 

A V G .  P E P .  A V G  
2 3  N U M B E R  O F  D A Y S  " D I A L  T O T A L  

3.98 O . b  30.00024 
53.3 1 . 2  3 7 . 7  

D E P .  D E F  
- 1 8  ~ 

P R E C I P I T A T I O N  
i  . 0 1  I N C H ,  

DEP. 
15 i 0.41 

FOR THE HON 1H:  
2.7 9.9 

DATE:11 
41 I SH * 6  •  '  >:s i : i .L 

I 
f  8"  

N DK Y H 
SUM 

183 SU" 175 
AVG.  AY 3 ,  
6 . 1  5.6 

NUMBER OF OATS S E A S O N  T O  O A T E  

M A X I M U M  T E H P ,  "905" UE M I N I M U M  I E H P ,  717° 4482 
T O T A L  T O T A L  

I F  

S N O W ,  I C E  P E L L E I S  
2  1 . 0  I N C H  G R E A T E S T  I N  2 4  H O U R S  A N D  D A T E S  

T H U N D E R S T O R M S  0  I  P R E C I P I T A T I O N  I  S N O W .  I C E  P E L L E T S  

G R E A T E S T  D E P T W  O N  G R O U N D  O F  
S N O H .  I C E  P E L L E T S  O R  I C E  A N D  O A T E  

X  

i 0° D E P .  D E P .  H E A V Y  T O G  1 1.28 I 14-15 O . b  07 
1 -350 I 30 C L E A R  1 0  P A R R Y  C L C U P Y  C L O U O Y  1 4  

* EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. 
T TRACE AMOUNT. 
• ALSO ON EARLIER DATE IS I. 
HEAVY FOG: VISIBILITY 1/4 MILE OR LESS. 
BLANK ENTRIES OENOTE MISSING OR UNREPORTED DATA. 

OATA IN COLS b AND 12-15 ARE BASED ON 21 C-R MORE OBSERVATIONS 
AT HOURLY INTERVALS. RESULTANT WINO IS TrtE VECTOR SUM OF WIND 
SPEEDS AND DIRECTIONS DIVIDEO BY THE NUMBER OF OBSERVATIONS-. COLS 18 & 17: PEAK GUST - HIGHEST INSTANTANEOUS HIND SPEED. 
ONE OF TWO HIND SPEEDS IS GIVEN UNDER COLS 18 8 19: FASTEST 
MILE - HIGHEST RECORDED SPEED FOR HHICH A MILE OF WIND PASSES 
STATION IDIRECTION IN COMPASS POINTS). FASTEST OBSERVED ONE 
MINUTE HIND - HIGHEST ONE MINUTE SPEED [DIRECTION IN TENS OF 
DEGREES!. ERRORS HILL BE CORRECTED IN SUBSEQUENT PUBLICATIONS. 

I CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION. AND IS COMPILED FROM 
RECORDS ON FILE AT THE NATIONAL CLIMATIC DATA CENTER 

NOAA 
NATIONAL NATIONAL NATIONAL 

OCEANIC AND ENVIRONMENTAL SATELLITE. OATA CLIMATIC DATA CENTER DIRECTOR 
ATMOSPHERIC ADMINISTRATION AND INFORMATION SERVICE ASHEVILLE NORTH CAROLINA NATIONAL CLIMATIC DATA CENTER 
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ft c * 

^res o? 

4 2  N  l O S C l T u D :  7 4  1 0  U  E l E V M i G A  I  G R O U N D  I  7  F E E T  TIME ZONE Ef lS-EPS 1  4  7  3 4  

T E M P E R A T U R E  ° F  DEGREE DAYS 
HEATHER TYPES 

BA-;  t- c!  
1  FOG 

Z  >  1 2  Z  7 HEAVY FOG 

£ 1 £ 3 THUKOERST GRM 
4  ICC PELtEIS  £ — • £ — 5 HA 11  

'  CS *  i GlA2E 
— a t  •  — x 7 OUSTSTOPM 
«  CS i O  C3 e  SMOKE.  HAZE 
= ec «_> to 9  Blowing  snc»  
1 1  -D 8  

sng*  !  
K E  I  

P E  L  L E  *  3 *  
G" ;  IE: EN 

G P C v s r  •  
r  

o;c;  ; 
] n : - :E  

:::C IPITA1ION 
AVERAGE 
STAT ION 

PRESSURE 
I N  

I N C H E S  

E L E V .  
3 0  

F E E  1  
A B O V E  
H . S  L  

1 2  

K I N D  
(  K .  P  .  H .  i  SUNSHINE 

a. 
P E A K  
G U S T  

— tr i  

=> ! » 
WO CO 
< =  c r  
1 3  ^  1fe  17  

F;te  r  

Sr.T COVEP : 
(  T E M H S  <  

» v — 

a. — 
21 2 2  

*  E X T R E M E  F 0 &  7 H E  M O N T H  -  L A S T  O C C U R E N C E  
T  T R A C E  A M 0 U N T .  
•  A L S O  O N  E A R L I E R  D A T E  I S I .  
H E A V Y  F O G :  V I S I B I L I T Y  1 M  M I L E  O R  L E S S  
B L A N K  E N T R I E S  D E N O T E  M I S S I N G  O R  U N R E P O R ' E D  D A T A  

M O R E  T H A N  O N E .  l-'i I N  C O L S  6  A N D  1 2 - 1 5  A R E  B A S E D  O N  2 1  C :  M S "  " R S E R V A T I O N *  
A "  H O U R L Y  I N T E R V A L S .  R E S U L T A N T  H I N D  I S  T h e  , £ C T C R  S U M  O F  M i n i  
' •  =  £ E D S  A N D  D I R E C T I O N S  D I V I D E D  B Y  T H E  N U M B E R  O F  O B S E R V A T I O N S  
: : is  lb & 17:  P E A K  G U S T  -  H I G H E S T  I N S T A N T A N E O U S  W I N D  S P E E D  
C S S  O F  T W O  W I N D  S P E E D S  I S  G I V E N  U N D E R  C O L S  I B  I  " S :  F A S T E S T  
" i L E  -  H I G H E S T  R E C O R D E D  S P E E D  F O R  W H I C H  A  M . i L E  O F  W I N D  P A S S E S  
S T A T I O N  ( D I R E C T I O N  I N  C O M P A S S  P O I N T S ! .  F A S T E S T  O B S E R V E D  Q N f  
M I N U T E  W I N D  -  H I G H E S T  O N E  M I N U T E  S P E E D  [ D I R E C T I O N  I N  T E N S  Q A  
D E G R E E S ) .  E R R O R S  W I L L  B E  C O R R E C T E D  I N  S U B S E a u E N '  = U 3 L 1  C A T  I  O N *  

R E C O R D S F O N ' F H U E T A H } S T i E S  S A T ' C 1 1 C g i T ^ C E N T E R £  N A T ' ° N A L  A M °  A ™ 0 S P H E R K  A D M I N I S T R A T I O N .  A N D  I S  C O M P I L E D  F R O M  
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O C E A N I C  A N D  E N V I R O N M E N T A L  S A T E L L I T E .  D A T A  C L I M A T I C  D A T A  C E N T E R  D I R E C T O R  
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I S S N  0 1 9 8 - 3 4 4 X  
or 

I A U 1 U 0 £  4 0 °  4 2  N  L0NGHU0E 74° 10 U e l e v a t i o n  i m m \  7 EEET T I R E  Z O N E  E A S T E R N  14734 

TEMPERATURE °r DEGREE DATS 
BASE G5°f 

7A 7B 

HEATHER 1TPES 

1 EOG 
2 HEAVY fOG 
3 THUNDERSTORM 
4 ICE PELLETS 
5 HAIL 
G GLAZE 
7 DUSTSTORH 
6 SMOKE, HAZE 
9 BLOWING SNOW 

SNOU 
ICE 

PELLET: 
OR 

ICE ON 
GROUND 

AT 
0700 
INCHES 

PRECIPITATION 

w sr. 
<* £ 

TO 
V — 
11 

PVEMGI 
STATION 
PRESSURE 

I I I  
INCHES 

E L E V .  
3 0  

F E E T  
A B O V E  
H . S . I .  

T 2  

W I N D  
( H . P . H .  I  

1 3  14 1 5  

P E A K  
O U S T  

1b 1 7  

F A S T E S T  
1-MIN 

IB 1 9  

SUNSHINE 

20 21 

SKI COVER 
(TENT HS1 

%r> *— 
22 2 3  

85 
87 
85 
77 
75 
8 2  
87 
79 
83 
85 
72 
83 
83 
b8 
80 

83 
84 
85 
84 
8 0  
80 
9' 
8o 
62 
80 

87 
92» 
90 
90 
91 

5fc 64 b9 
54 
51» 
55 
bb 
bO 
b4 
b5 
bO 
5 7  57 
b2 
b2 
b1 
b5 
bb 
b5 
b4 
b 7 
bb 
71 
b7 
b3 
63 
70 
72 
73 
72 

71 
76 
77 
bb 
b3» 
69 
77 
70 
74 
75 
bb 
70 
70 
65 
71 
72 
75 
7b 
75 
72 
74 
79 
79 
75 
72 
75 
8 1  
8 1  
82 
82 '  

47 
60 
65 
53 
38 
52 
58 
53 
67 
59 
53 
44 
49 
57 
58 
61 
62 
65 
65 
bO 
63 
62 
64 
57 
55 
58 
63 
63 
65 
65 

0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 11 
12 
1 
0 
4 

1 2  
5 
9 
10 

1 
5 
5 
0 
6 
7 

1 0  
11 
1 0  
7 
Q 

14 
14 
1 0  
7 

1 0  
1 6  
1 6  1 7 

1 3 
1 
1 3 

3 

0 . 0 0  
0.00 
0.03 
0 . 0 0  
0.00 
0 . 0 0  
0.29 
0 . 1 2  
0.35 
0.36 

1 
0 . 0 0  
O.CO 
0.37 
0.03 
0.00 
O.OO 
1.14 
0.40 
0.00 
0.30 
O.CT 
0.05 
0.00 
0.00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
c.o 
c.o 
0.0 
0.0 
0.0 
0.0 
c.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.c 
0.0 

30.170 
30.090 
29.810 
29.700 
29.960 
29.950 
29.900 
30.030 
29.840 
29.770 
29.870 
30.090 
30.120 
29.970 
29.970 
30.070 
30.090 
29.850 
29.690 
29.790 
29.830 
29.830 
29.630 
29.710 
29.930 
30.060 
29.960 
30.000 
29.895 
29.770 

. 1 
1 1 . 6  
14.0 
11.6 
8.5 
11 .b 
7.1 
4.0 
7.2 
9.3 
12.9 
6.9 
4.7 
4.0 
3.8 
3.4 
5.1 
5.9 
4.6 
4.6 
3.9 
7.8 
6 . 6  

10.7 
8.4 
8.7 
8.3 
5. C 
2.9 
6.9 

9.0 
1 1 . 8  
14.3 
15.3 
10.5 
1 2 . 1  
10.9 

6 . 6  
8 . 2  
0 . 6  

14.4 
1 0 . 8  

6 . 0  5.4 
4.6 
5.0 
5.5 
8 . 6  
7.7 
6.9 
6.3 
9.0 
8 . 6  

1 1 . 1  
9.0 
9.4 
9 . 5  
6 . 9  

j 7.9 
'O.C 

15 i 23 
18 i 29 

11 
15 
36 
25 
35 1 221 
16 | 
25 . 
2 2  1  
25! 
19 
23 
25 
32 j 
3b! 

2 
5 
9 
8 
3 
5 
8 
9 

10 
6 

8 
2 
6 

10 
4 
4 
3 
7 
7 
6 

8 
6 
7 
4 
5 
4 
7 
6 
7  
6 

SUN 
2496 
Ays. 

8 3 . 2  

su» I O I A L  T C ' A  NURSER OF OR'S T 0 1 A .  i  T O T A L  

A V 5 .  D E P .  A V G .  
6 3 .  73.4 1.9 56.0 

pra.  3 .&e c .o  
63 

PRECIPITATION 
3 .01 INCH, 

CEP. I-
2 9 . 9 1 0  

15 I 0.74 |-
23 

F O R  T H E  R O N T H :  
4.4 I 9.1 

0A1E-3Q 
41 I N 26 • 25 '  

O A T j :  :  9  T  » : S S : i ; E  

t in 
IDITH 

sun 
T83 

SUN 
1182 

AVG. AVG. 
6 . 1  6 . 1  

NURBES OF OATS SEASON TO DATE 

HAK1HUR TERP. RIN1RUR TEMP, 4606 
TOIAL TOTAL 

303 
SNOU, ICE PELLETS 
3 1.0 INCH C 
IHUNDER5I0RRS 

GREATEST IN 2A HOURS AND DATES 
7 I PRECIPITATION I SNOU. ICE PELLETS 

GREATEST DEPTH ON GROUND OF 
SNOU. ICE PELLETS OR ICE AND DATE 

90° I 
=r± i 

3?c i 32° L 0° DEP. DEP. HEAVY FQG 11 1,42 ' 18-19 0.0 
-366 4 6  C L E A R  PARTLY LOUOT C L O U Q T  1 0  

* EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. 
T TRACE AMOUNT. 
+ ALSO ON EARLIER 0ATE1SI. 
HEAVY FOG: VISIBILITY 1/4 MILE OR LESS. 
BLANK ENTRIES DENOTE MISSING OR UNREPORTED DATA. 

DATA IN COLS 6 AND 12-15 ARE BASED ON 21 OR MORE D3SERVATI0NS 
AT HOURLY INTERVALS. RESULTANT WIND IS THE VECTOR SUM OF WIND 
SPEEDS AND DIRECTIONS OIVIOEO BY THE NUMBER OF OBSERVATIONS. 
COLS 16 i 17: PEAK GUST - HIGHEST INSTANTANEOUS WIND SPEED. 
ONE OF TWO WIND SPEEDS IS GIVEN UNDER COLS 18 & 19: FASTEST 
MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF HIND PASSES 
STATION (DIRECTION IN COMPASS POINTS!. FASTEST OBSERVED ONE 
MINUTE HiND - HIGHEST ONE MINUTE SPEED [DIRECTION IN TENS OF 
DEGREES!. ERRORS HILL BE CORRECTED IN SUBSEQUENT PUBLICATIONS. 

I CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, AND IS COMPILED FROM 
RECORDS ON FILE AT THE NATIONAL CLIMATIC DATA CENTER 

„ U , , n „ a ,  nh  i  1 ;  i i u i i i  — ' ' J  noaa NATIONAL NATIONAL NATIONAL 
OCEANIC AND ENVIRONMENTAL SATELLITE. DATA CLIMATIC DATA CENTEr D I R E C T O R  

ATMOSPHERIC ADMINISTRATION ANO INFORMATION SERVICE ASHEV1LLE NORTH CAROLINA N A T I O N A L  C L I M A T I C  D A T A  C E N T E R  
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I N T E R N A T I O N A L  A I R P O S T  

I S S N  0' « - 3 4 4 X  
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CLIMATOLOGICAL DATA 

Monthly Summary 
LATIT UDE 14734  

*  E X T R E M E  F O R  T H E  M O N T H  -  L A S T  O C C U R R E N C E  I F  M O R E  T H A N  O N E  
7  T R A C E  A M O U N T .  
*  A L S O  O N  E A R L I E R  D A T E l S l  .  
H E A V Y  F O G :  V I S I B I L I T Y  1 / 4  M I L E  O R  L E S S  
B L A N K  E N T R I E S  D E N O T E  M I S S I N G  O R  U N R E P O R T E D  D A T A  

D A T A  I N  C C . S  6  A N D  1 2 - 1 5  A R E  B A S E D  O N  2 1  O R  M O R E  C S S - = V A T 1 0 N F  
A T  H O U R L 1  I N T E R V A L S .  R E S U L T A N T  W I N D  I S  T H E  v - O T O P  S . M  O F  W I N D  
S P E E D S  A N D  D I R E C T I O N S  D I V I D E D  B Y  T H E  N U M B E R .  O F  O r S r R V A T I O N S  
C O L S  1 6  I  1 ' :  P E A K  G U S T  -  H I G H E S T  I N S T A N T A N E O U S  W I N D  S P E E D  
O N E  O F  T K O  W I N D  S P E E D S  I S  G I V E N  U N D E R  C O L S  ' 8  i  1 ? :  F A S T E S T '  
M I L E  -  H I G H E S T  R E C O R D E D  S P E E D  F O R  W H I C H  A  M I L E  O F  W I N D  P A S S E S  
S T A T I O N  ' . D I R E C T I O N  I N  C O M P A S S  P O I N T S ) .  F A S T E S T  O B S E R V E D  O N E  
M I N U T E  W I N D  -  H I G H E S T  O N E  M I N U T E  S P E E D  ( D I R E C T I O N  I N  T E N S  O F  
D E G R E E S ! .  E R R O R S  H I L L  B E  C O R R E C T E D  I N  S U B S E G l ' E N T  P U B .  i  C A T  I O N S  

R E C O m  ONmVXwJE SM10NALC1aiMATc C g J r A 0 N C E 0 N T E R E  A 7 H 0 S P H £ R 1 C  A D M  IN J 5  T  R A  T1 O N .  A N D  I S  C O M P I L E D  F R O M  

oaa NATIONAL 
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NATIONAL 
ENVIRONMENTAL SATELLITE, DATA 
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NATIONAL 
CLIMATIC DATA CENTER 

ASHEVILLC NORTH CAROLINA DIRECTOR 
NATIONAL CLIMATIC DATA CENTER 



o  
a >  

0 >  

z>£ < 

K  
*  <  

H  

A U G  1 9 9 0  
N E W A R K ,  N J  
N A T • L  W E A  S E R  O F C . . N O A A  
B L O G .  5 1 ,  R M  2 4 1  

I N T E R N A T I O N A L  A I R P O R T  

L A T I T U D E  4 0 °  4 2 '  

L O C A L  

C L I M A T O L O GICAL DATA 

M o n t h l y  S u m m a r y  

I S S N  0 1 9 8 - 3 4 4 *  

or 

s'*its o <  * 

0 1  
0 2  
0 3  
0 4  
0 5  

O b  
0 7  
0 8  
0 9  
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  

l b  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  

2 b  
2 7  
2 8  
2 9  
3 0  
3 1  

8 5  
8 9  
9 1  
9 3  
8 1  

8 b  
8 b  
8 b  
8 5  
7 7  

8 8  
9 1  
8 9  
8 b  
8 b  

9 0  
9 1  
9 1  
8 4  
b 9  

b 9  
7 b  
7 0  
7 3  
8 7  

9 2  
9 3 *  
9 0  
8 8  
8 b  
8 b  

SUB 
2  f a  3 4  

8TT 

LONGITUDE 7 4 °  1 0  N  E L E V A T I O N  I  G R O U N D  I  7  F E E T  T I N E  Z O N E  E A S T E R N  1 4 7 3 4  

T E M P E R A T U R E  ° f  

b 5  
S 4  
b 9  
7 3  
S 9  

b 9  
7 2  
7 0  
7.1 
7 1  

S 9  
7 1  
7 0  
b 6  
b 9  

b 9  
7 0  
7 1  
b O  
b O  

5 8 *  
b b  
b b  
b 7  
7 0  

7 1  
7 3  
7 1  
b 6  
b b  
b 5  

S U B  

7 5  
7 7  
8 0  
8 3  
7 5  

7 8  
7 9  
7 8  
7 8  
7 4  

7 9  
8 1  
8 0  
7 7  
7 8  

8 0  
8 1  
8 1  
7 2  
8 5  

8 4 *  
7 1  
8 8  
7 0  
7 9  

8 2  
8 3 *  
8 1  
7 8  
7 b  
7 b  

-t 
0  
3  
b  

- 2  
1  
2  
1  
1  

- 3  

3  
5  
4  
1  
2  
4  
5  
b  

- 3  
- 1 0  
- 1 1  

- 4  
- 7  
- 4  
5  

211!  
A V G .  
8 8 .  1  

AVG.  
7 b ,  f a  

DEP.  
1  1 ,  

5 4  
5 3  
b !  
8 3  
8 9  

7 2  
8 9  
8 2  
8 3  
8 9  

7 0  
8 7  
7 0  
8 2  
5 9  

8 3  
8 7  
8 7  
8 4  
5 4  

5 8  
8 1  
8 3  
8 9  
8 9  

8 7  
8 9  
8 7  
8 5  
5 b  
5 9  

D E G R E E  O A T S  
B A S E  G 5 ° F  

7 A  

AVG.  
f e 3 T 8 !  

7 8  

I O T A  

1 0  
1 2  
1 5  
1 8  
1 0  

1 3  
1 4  
1 3  
1 3  

9  

1 4  
1 b  
1 5  
1 2  
1 3  

1 5  
1 8  
1 b  

7  
0  

0  
8  
3  
5  

1 4  

1 7  
1 8  
1 b  
1 3  
1 1  
1_1_ 

TOTAL 

WEATHER TYPES 
1 r o G  
2  H E A V Y  T O G  
3  T H U N D E R S T O R M  
4  I C E  P E L L E T S  
5  H A I L  
G  G L A 7 E  
7  D U S T  S T O R M  
6  S H O K E .  H A Z E  
9  B L O W I N G  S N O W  

8  

3 b ;  
DEP.  I PEP  

1  

1  3  
1  3  

1  

3  
1  
1  3  
1  

S N O W  
I C E  

P E L L E T S  
O R  

I C E  O N  
G R O U N D  

A!  
0 7 0 0  

I N C H E S  

P R E C I P I T A T I O N  

1 0  

N U B B E R  O F  D A Y S  
P R E C I P I T A T I O N  

3 9 1  1  . 0 1  I N C H  1 7  

0 . 0 0  
0 . 0 0  
O . O C  
0 . 0 0  
0 . 2 5  

2 . 8 2  
0 . 3 3  
0 . 0 0  
0 . 0 1  
1 . 8 9  

0 . 4 b  
0 . 0 0  
0 . 8 0  

T  
0 . 0 0  
0 . 0 0  i  o . o o '  
0 . 0 0  
0 . 0 2  
0 . 0 3  

0 . 1 0  
0 . 0 !  
0 . 1 3  
0 . 2 0  
0 . 0 1  

0.00 
0 . 5 7  
0 . 2 5  
0 . 2 3  
0.00 
0.00 

w  —  
1 1  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
o . o  
0.0 
0 . 0  
0 . 0  
0 . 0  

TOTAL 

0 . 0  
.  0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

A V E R A G E  
S T A T I O N  

P R E S S U R E  
I N  

I N C H E S  

E L E V .  
3 0  

F E E T  
A B O V E  
H . S . L  

1 2  

2 9 . 9 4 0  
3 0 . 0 5 0  
3 0 . 0 2 5  
3 0 . 0 1 0  
3 0 . 0 3 0  

2 9 . 9 3 0  
2 9 . 9 7 0  
3 0 . 1 1 0  
3 0 . 1 3 0  
3 0 . 0 5 0  

2 9 . 9 8 0  
3 0 . 0 8 0  
3 0 . 0 0 0  1 9  
3 0 . 0 0 0  3 0  
3 0 . 0 4 0  2 b  

W I N D  
I H . P . H .  I  

1 3  

0 . 0  3 0 . 0 4 0  
3 0 . 0 8 0  
3 0 . 0 1 5  
3 0 . 0 2 0  
3 0 . 1 9 0  

3 0 . 1 5 0  
3 0 . 1 2 0  
3 0 . 0 8 0  
J O .  0 3 0  
3 0 . 0 4 0  

3 0 . 0 1 0  
2 9 . 8 8 0  
2 9 . 7 8 5  
2 9 . 7 1 0  
2 9 . 9 2 0  
3 0 . 1 2 0  

TOTAL 

1 4  

12.1 
4 . 9  
2 . 0  
4 . 3  
8 . 8  

8 . 8  
3 . 5  
4 . 3  
8 . 8  
4 . 7  

2 . 5  
2 . 3  
8 . 8  
7 . 3  
5 . 9  

5 . 0  
7 . 2  
9 . 8  
5 . 1  

1 2 . 0  

1 1 . 3  
8 . 2  
9 . 7  
9 . 8  
5 . 4  

1 . 9  
5 . 3  
5 . 5  
8 . 4  
3 . 2  
1 . 8  

1 5  

1 2 . 3  
8 . 8  
4 . 5  
7 . 9  
9 . 1  

7 . 8  
9 . 0  
7 . 1  
9 . 8  
8 . 3  

5 . 9  
5 . 8  

1 0 . 8  
8 . 9  
7 . 9  

8 . 7  
7 . 9  

1 0 . 0  
11.1 
1 2 . 4  

1 1 . 5  
8 . 7  
9 . 9  
9 . 9  
7 . 1  

5 . 3  
7 . 1  
7 . 8  
9 . 9  
8 . 3  
5 . 8  

P E A K  
G U S T  

1 8  

F A S T E S i  
1  - M I  N  

1 7  

7 . 7 1  I  0 . 0  1 3 0 . 0 1 0 1 3 4  
D E P .  I -
3 . 4 1  I -

FQR THE HONTH:  

N W  
N W  
N E  
S E  
S  

S  
S  
N  
S E  
N  

N  
S E  
N W  
N W  
S W  

S w  
S  
S W  
N E  
N E  

N E  
N E  
N E  
N  
N W  

N W  
W  
N W  
N  
N  
N W  

Ji. 1 9  

S U N S H I N E  

2 0  
3 4  
3 5  
2 2  
1 5  
1 5  

1 7  
1 8  
0 2  
1 2  
2 0  
3 4  
1 5  
3 0  
3 4  i  
2 4 '  

1 2  2 4 !  

tc 
0 1 ,  
0 5  i  
0 5  •  
0 5 :  
0'1 

0 2  
3 2  

3 2  
2 7  
3 4  
3 5  
0 2  

Q _  —  
2 1  

S K Y  C O V E R  |  
I  T E N T H S  I ,  

W >  k -
2 2  

1 . 5  6 . 3  4 1  I  N w  I  3 2 l ~ ~ 3 4  
I  T O T A L  

D A T E ' 2 8  I D A - E  I  M S i l l U  

1  
2  
2  
8  

1 0  

1 0  
1 0  
8  

1 0  
1 0  

9  
2  
4  
4  
1  

5  
3  
2  

1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

8  
4  
4  
8  
7  
1  
3  

SUB 
1 9 4  

AVG.  
NUMBER OF DATS SEASON TO DATE 

M A X I M U M  
A  9 0 °  

T E M P  
HE 

M I N I M U M  T E M P .  
0 °  

TOTAL TOTAL 
1 0 7 1  

D E P .  D E P .  
2  I  1 2 4  

S N O W .  I C E  P E L L E T S  
i  1 . 0  I N C H  0  G R E A T E S T  I N  2 4  H O U R S  A N D  D A T E S  
T H U N D E R S T O R M S  
H E A V Y  F O G  

P R E C I P I T A T I O N  I  S N O W .  I C E  P E L L E ~  

C L E A R  9  P A R T L Y  C L O U D Y  7  C L O U D Y  1 5  

G R E A T E S T  D E P T H  O N  G R O U N D  O F  
S N O H .  I C E  P E L L E T S  O R  I C E  A N D  D A T E  

0  I  

?  f « 0 R  1 H E  M 0 N T H  '  L f l S T  O C C U R R E N C E  I F  M O R E  T H A N  O N E  
T  T R A C E  A M O U N T .  
•  A L S O  O N  E A R L I E R  D A T E I S I .  
H E A V Y  F O G ;  V I S I B I L I T Y  1 / 4  M I L E  O R  L E S S  
B L A N K  E N T R I E S  D E N O T E  M I S S I N G  O R  U N R E P O R T E D  D A T A  

D A T A  I N  C O L S  8  A N D  1 2 - 1 5  A R E  B A S E D  O N  2 1  O R  M O R E  O B S E R V A T I O N S  
A T  H O U R L Y  I N T E R V A L S .  R E S U L T A N T  H I N D  I S  T H E  V E C T O R  S U M  O F  H I N D  
S P E E D S  A N D  D I R E C T I O N S  D I V I D E D  B Y  T H E  N U M B E R  O F  O B S E R V A T I O N S  
C O L S  1 8  &  1 7 :  P E A K  G U S T  -  H I G H E S T  I N S T A N T A N E O U S  W I N D  S P E E D .  
O N E  O F  T W O  W I N D  S P E E D S  I S  G I V E N  U N D E R  C O L S  1 8  8  1 9 :  F A S T E S T  
" I L E  -  H I G H E S T  R E C O R D E D  S P E E D  F O R  W H I C H  A  M I L E  O F  H I N D  P A S S E S  
S T A T I O N  ( D I R E C T I O N  I N  C O M P A S S  P O I N T S ] .  F A S T E S T  O B S E R V E D  O N E  
" I N U T E  W I N D  -  H I G H E S T  O N E  M I N U T E  S P E E D  ( D I R E C T I O N  I N  T E N S  O F  
D E G R E E S ! .  E R R O R S  H I L L  B E  C O R R E C T E D  I N  S U B S E Q U E N T  P U B L I C A T I O N S .  
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LATITUDE <0 42 N LONGI I UDE 7 4 °  1 0  U  E L E V A 1 I 0 N  I  G R O U N D  I  7  F E E T  HUE ZONE EASTERN 14734 

*  E X T R E M E  F O R  T H E  M O N T H  -  L A S T  O C C U R R E N C E  I F  M O R E  T H A N  O N E  
T  T R A C E  A M O U N T .  
•  A L S O  O N  E A R L I E R  D A T E  I S I  
H E A V Y  F O G :  V I S I B I L I T Y  1 / 4  M I L E  O R  L E S S  
B L A N K  E N T R I E S  D E N O T E  M I S S I N G  O R  U N R E P O R T E D  D A T A  

D A T A  I N  C O L S  E >  A N D  1 2 - 1 5  A R E  B A S E D  O N  2 1  O R  M O R E  O B S E R V A T I O N S  
A T  H O U R L Y  I N T E R V A L S .  R E S U L T A N T  H I N D  I S  T H E  V E C T O R  S U M  O F  H I N D  
S P E E D S  A N D  D I R E C T I O N S  D I V I D E D  B Y  T H E  N U M B E R  O F  O B S E R V A T I O N S .  
C O L S  1 b  &  1 7 :  P E A K  G U S T  -  H I G H E S T  I N S T A N T A N E O U S  H I N D  S P E E D .  
O N E  O F  T H O  H I N O  S P E E D S  I S  G I V E N  U N D E R  C O L S  1 8  &  1 9 :  F A S T E S T  
M I L E  -  H I G H E S T  R E C O R D E D  S P E E O  F O R  H H I C H  A  M I L E  O F  H I N D  P A S S E S  
S T A T I O N  [ D I R E C T I O N  I N  C O M P A S S  P O I N T S ) .  F A S T E S T  O B S E R V E D  O N E  
M I N U T E  H I N D  -  H I G H E S T  O N E  M I N U T E  S P E E D  [ D I R E C T I O N  I N  T E N S  O F  
D E G R E E S ! .  E R R O R S  H I L L  B E  C O R R E C T E D  I N  S U B S E Q U E N T  P U B L I C A T I O N S .  
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O C T  1 9 9 0  
N E W A R K ,  N J  
N A T ' L  N E A  S E R  C E C . . N O A A  
B I D G .  5 1 .  R M  2 4  T  

I N T E R N A T I O N A L  A I R P O R T  

LOCAL 
CLIMATOLOGICAL DATA 

Monthly Summary 

I S S N  0 1 9 8 - 3 4 4 *  
,*1 Of 

^Arts  0 '  

LATITUDE AO 42  N LONGITUDE 74°  10  U ELEVATION I  GROUND)  7  F E E T  T I R E  7 0 N E  E A S T E R N  1 4 7 3 4  

T E M P E R A T U R E  ° F  OEGREE 
BK. -E  65°F  

7A 7?  

WEATHER TTPES 
1  FOG 
2  HEAVY FOG 
3  THUNDERSTORM 
A ICE PELLETS 
5  HAIL 
G GLAZE 
7  OUSTSTORR 
8  SMOKE.  HAZE 
9  BLOWING SNOW 

SNOW 
ICE 

PELLETS 
OR 

ICE ON 
GROUND 

AT 
0 7 0 0  

INCHES 

9  

PRECIPITATION 

10  11  

AVERAGE 
STATION 

PRESSURE 
IN 

INCHES 

E L E V .  
3 0  

F E E T  
A B O V E  
M . S . L  

12  

I M  
W I N D  

P . M .  

13  14  15  

PEAK 
GUST 

L I .  17  

FAS 'ES '  
1 - "P .  

16  1 9  

S U N S H I N E  

21 

SKY COVER 
(TENTHS)  

cr> •— 
2 2  

0  
a 
01  

E-
O  
O 

<  

2  

70 
71  
73  
76  
77  
86»  
B5  
84  
B7  
8 1  
79  
79  
77  
63  
76  
71  
76  
78  
59  
64  
66  
70  
67  
65  
63  
52  
56  
57  
53  
6 1  
64  

53  
54  
48  
56  
53  
58  
58  
65  
69  
6 6  
69  
6 R  -
70  
67  
58  
52  
50  
51  
47  
42  
<4  
54  
6 2  
53  
48  
40  
35*  
41  
39  
36  
47  

6 2  
63  
6 1  
66  
65  
73  
72  
75  
78*  
74  
74  
73  
74  
75-
6 8  

62 
63  
65  
53  
53  
56  
6 2  
65  
59  
56  
46  
46  
49  
46*  
49  
56  

45  
42  
44  
6 0  
49  
54  
58  
6 6  
67  
6 6  
67  
6 8  
70  
64  
50  
36  
48  
6 0  
32  
33  
46  
58  
6 2  
49  
40  
33  
2 4  
3  4  
25  
29  
36  

3  
2 
4  
0  
0  
0  
0  
0  
0  
0  
0  
c 
0  
0  
0  
3  
2 
0  

1 2  
1 2  

4 i 
0  i  

I! 

7  I  

1  V 

C  
0  
0  
0 3  

?i  
i c :  1  3  

1  3  
9  1  

1 

3  1  
0  
0  
0  
0  
0  

C I 2 
0  i  1  3  
0  1  
0  i  

0 . 0 0  
0.00 
0 . 0 0  
0 .07  
0.00 
0 . 0 0  
0 . 0 0  
0 .95  
0 .93  
0 . 2 0  

T 
0.11 
0 .05  
0.00 
O . O C  
0.00 
0 . 0 0  
0 .89  
0.00 
0 . 0 0  

0 . 0 0  
0 . 0 1  
1 .90  
0 . 0 0  
0 . 0 0  

T 
O . O C  

7  
O . O C  
0 . 0 0  
O . O C  

0.0 
0 . 0  
0.0 
0.0 
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
O.O 
0 .0  
0 .0  

29 .980  
30 .005  
30 .270  
29 .970  
29 .970  
30 .030  
30 .100  
30 .110  
30 .050  
30 .100  
30 .150  
30 .050  
28 .795  
29 .770  
29 .870  
30 .190  
30 .240  
29 .820  
29  900  
30 . -280  
30 .270  
30 .080  
29 .810  
29 .720  
29 .805  
29 .780  35  
30 .120  
29 .995  
30 .130  

180  
160 

6 . 8  
9 .4  
6 . 2  

1 0 . 0  
12 .3  
10 .5  

8 . 0  
4 .1  
9 .5  
6.1 
9 .6  
4 .2  
3 .8  
4 .5  
8 .4  
8 . 1  
6 .5  

13 .0  
14 .9  
1 .9  
2 .7  
3 .8  
4 .4  

10 .3  
9 .8  

19 .5  
5 .  C  
7 .9  
7 .3  
7 .5  
3 .3  

2" i 2E 
13;  i3  
! :  i \i 
1!  17 
12  !  32  
2" • 28 

27  
1 8  
2 2  

1 6  
1 7  
25  
25  i  28  
13 !  35  

2ii  

4  
2 
1 

1 0  
1  
3  
1 

1 0  
6 

SUM 
2 2 1  

71  , 4  

su» 
A >G.  
5 3 . 4  

AVG,  
» • <  

DEP.  
5 .2  

16  3  NUMBER OF DAYS TOTAL TO" .  '  

46 .9  
PEP.  
- 9 1  

DER.  I PRECIPITATION 
77  i  1  , 01  INCH.  

5 . 1 1  
DEP.  

NUMBER OF DAYS 
MAXIMUM TEMP,  

X  9 0 °  i 32°  
MINIMUM TEMP.  :  32°  i  0°~  

SEASON 10  DATE I  SNOW.  ICE PELLETS 
I  TOTAL I  i I .O  INCH 0 .  

2.02 
3C.020125  

WE MONTH:  
4 . 'J 

D A 1 E : T 6  

GREATEST IN 24  HOURS AND DA1ES 
215  I 1325  

CEP.  
THUNDERSTORMS 

PER I HEAVY FOG 
5  PRECIPITATION SNOW.  ICE PELLETS 

1 .90  I 23  
75  I 234  |  CLEAR 12  PARTLY CLOUDY 7  

0 . 0  
CLDL'QY 12  

53  I SH 
SUM 

:  26 I i  twowm 1 6 5  
A V G .  
5 . 3  

GREATEST DEPTH ON GROUND OF 
SNOW,  ICE PELLETS OR ICE AND DATE 

*  E X T R E M E  F O R  T H E  M O N T H  -  L A S T  O C C U R R E N C E  I F  M O R E  T H A N  O N E  
T  T R A C E  A M O U N T .  
•  A L S O  O N  E A R L I E R  D A T E ( S  1 .  
H E A V Y  F O G :  V I S I B I L I T Y  1 / 4  M I L E  O R  L E S S  
B L A N K  E N T R I E S  D E N O T E  M I S S I N G  O R  U N R E P O R T E D  D A T A  

D A T A  I N  C O LS  6  A N D  1 2 - 1 5  A R E  B A S E D  O N  2 1  O R  M O R E  O B S E R V A T I O N S  
A T  H O U R L Y  I N T E R V A L S .  R E S U L T A N T  W I N D  I S  T H E  V E C T O R  S U M  O F  W I N D  
S P E E D S  A N D  D I R E C T I O N S  D I V I D E D  B Y  T H E  N U M B E R  O F  O B S E R V A T I O N S .  
C O L S  1 6  I  1 7 :  P E A K  G U S T  -  H I G H E S T  I N S T A N T A N E O U S  H I N D  S P E E D .  
O N E  O F  T W O  H I N D  S P E E D S  I S  G I V E N  U N D E R  C O L S  1 8  &  1 9 :  F A S T E S T  
M I L E  -  H I G H E S T  R E C O R D E D  S P E E D  F O R  W H I C H  A  M I L E  O F  W I N D  P A S S E S  
S T A T I O N  ( D I R E C T I O N  I N  C D M P A S 5  P O I N T S  I .  F A S T E S T  O B S E R V E D  O N E  
M I N U T E  W I N D  -  H I G H E S T  O N E  M I N U T E  S P E E D  ( D I R E C T I O N  I N  T E N S  O F  
D E G R E E S ! .  E R R O R S  H I L L  B E  C O R R E C T E D  I N  S U B S E Q U E N T  P U B L I C A T I O N S .  

R E C O R D S F O N T n L E T M 5 m  1 0 N A L ' I T I C C S i T A " c E N T E R E  N M ' ° N A L  ° C " N K  ^  A 1 H 0 S P H E R I C  M I N I S T R A T I O N .  A N D  I S  C O M P I L E D  F R O M  

0% NATIONAL NATIONAL NATIONAL ^ 
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A T  H O U R L Y  I N T E R V A L S .  R E S U L T A N T  W I N D  I S  T H E  V E C T O R  S U M  O F  W I N D  
S P E E D S  A N D  D I R E C T I O N S  D I V I D E D  B Y  T H E  N U M B E R  O F  O B S E R V A T I O N S .  
C O L S  1 b  &  1 7 :  P E A K  G U S T  -  H I G H E S T  I N S T A N T A N E O U S  W I N D  S P E E D .  
O N E  O F  T W O  W I N D  S P E E D S  I S  G I V E N  U N D E R  C O L S  1 8  I  1 9 :  F A S T E S T  
M I L E  -  H I G H E S T  R E C O R D E D  S P E E D  F O R  W H I C H  A  M I L E  O F  W I N D  P A S S E S  
S T A T I O N  ( D I R E C T I O N  I N  C O M P A S S  P O I N T S ] ,  F A S T E S T  O B S E R V E D  O N E  
M I N U T E  W I N D  -  H I G H E S T  O N E  M I N U T E  S P E E D  [ D I R E C T I O N  I N  T E N S  O F  
D E G R E E S ) .  E R R O R S  H I L L  B E  C O R R E C T E D  I N  S U B S E Q U E N T  P U B L I C A T I O N S .  

I  C E R T I F Y  T H A T  T H I S  I S  A N  O F F I C I A L  P U B L I C A T I O N  O f  T H E  N A T I O N A L  O C E A N I C  A N D  A T M O S P H E R I C  A D M I N I S T R A T I O N ,  A N D  I S  C O M P I L E D  F R O M  
R E C O R D S  O N  F I L E  A T  T H E  N A T I O N A L  C L I M A T I C  D A T A  C E N T E R .  

S) <• noaa NATIONAL NATIONAL NATIONAL 
OCEANIC AND ENVIRONMENTAL SATELLITE. DATA CLIMATIC DATA CENTER DIRECTOR 

ATMOSPHERIC ADMINISTRATION ANO INFORMATION SERVICE ASHEVILLE NORTH CAROLINA NATIONAL CLIMATIC DATA CENTER 



Reference Number 8 



Reference Number 25 



11046/B-74 

| RECORD OF TELEPHONE CONVERSATION 

date l/8/ 

•to EM- /5SZ Gie 
NAME/FILE NO. 

from _ 

j client/project. B/°A /SSS Te/viZ Co /a-A*— 

subject _ 

# CHARGE: DEPT. HQ. <-• icijt tvuBni BPA OFS WO. £ t83 O 

i discussion with ftruet. Ud/qrer)- '***• *  ̂
J (&?) an - ?V/6 

I /left) ?tf- - SoSCD 

I '  
I J &/fest- h t/t/p -k - #> fhjvs #/-

_ if\-irmayh'̂ h uhfoh J- had ft 
I 
| JfK Hafyrv/I fl/tencd  ̂• •£/#£**< / 

-jtt, ifrhofonaJit/V) rs ff/7/ Cc/hecAj/ <L 
• comments r J. " 

dHttyed] he dr<f r«! m 

®  ̂ 6ot15yeY?d vircnn̂ -ktldy yen*#*, 6> 

* M he- u /ookfcĴ -

i .Mrn*** *»'< * " <  *S ™ 

I  

by \Judu /ytfS/C  ̂~y*ASi ~ ^/-ITUE ; «/f- * 



Reference Number 26 



11046/1-74 

RECORD OF TELEPHONE CONVERSATION 

DATE. 

TO 

ijt-jll 

N A M E / F I L E  N O .  

FROM J. Cms fete 
client/project". EPA /S&I , J-

Av. profit, per houyh+tJf TettnUo . SUBJECT 

CHARGE: DEPT. NO, MO CLIENT SYMBOL _ EE>A- 0F5 NO. 

— "*. Ngften • Sr.(>to»»er-
j Berycn Cfy fyH 

Mf/,hsUd HA *7/V>y & 

£. C0y\Qyy\f C_ 

Gar-bctd) A/J7 

COMMENTS 

CC: 

BY -
NAME TITLE OEPT. NO. 



Reference Number 27 



11046/8*74 

RECORD OF TELEPHONE CONVERSATION 

DATE. '/j 

TO f-ifes J. 
NAME/FILE NO. 

FROM J. Custok 

CLIENT/PROJECT 7lHnPJ.fi faAsj kk/oMtL &*»>*/A) f  ̂  
SUBJECT. SarkefJ f A/J~ ; p̂ar-frnPA 
CHARGE: PERT. MO. QHO ft IFUT tvuani EPA OFS HO ^"3/0. 82 ft 

DISCUSSION WITH //j^ fa fa S-fufr,rirt to fa) SV 6 ' 22 O O-

 ̂art e Id, 

Well -T/? ~fvrrn cut(\ ?h 

Will ZD -
(Qir£itlcf #̂ ) 

1 

f,s,% 

COMMENTS 

m ; / ; z  

3d 

LoccL-hon 

f-tre, Co. (£3 

M/illarcl Street £ Cambridge St. 
(Located l&'eAsP ram bridge Sf~.) 

Ityidlancj A pen at. J( tCrnlcou) St 

OuWcti&r font ^ lp\ir> rn 

Colunrthuo SLjĉ  

Deadtnd Laured fant - O&lpbi'nc 
tank touy 

V* S>-fntr~rO 'ZTJ dkjada/ned -dtjct tu&td 

4 d̂ e sdhejt/̂  îe snea<Ui&d~~ d? 

Cuaitdc T̂LZpiAŜ L/ ^VO 

lOtl£*UL*C 

NAM! DEPT. NO. 
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RECORD OF TELEPHONE CONVERSATION 

DATE. 

•TO 

tk rAa. 

£Pfi Jj/jy, oJ 0. ClLdldc 
. 7 7 Z*AME7fileno^ . " 

FROM Q. tiJStck 

CLIENT/PROJECT EP#-/ssr . 
Ten rem io. SUBJECT. 

CHARGE: PgPT. WO, WO CLIENT SYMBOL OFS NO 8*20 

DISCUSSION WITH 

COMMENTS 

T)on Po\/<evni Pacp&nSacJc- 1/Oat̂ tX &>, 

fte$pontt,'nj -Jo /e/e/kp sp/tf try, z/ae/ê  

The focULU Pork UJ<-1/ ~ LuS»a,/s MacAr̂ Sa'ck 

l/Jc/en̂  Company We// #12. 

tfhiS well is no/ acJiyfL qJ~ /ht prfS^fi/ bhnt. -/-/ hoS no/ been aseo/•/n 
Ĵjtan. X/ has cc W2& pump °/fit a, oucU&r htirdnfSS 3oo~ /oQ Cwhtcb incmassj 
5 A p̂ pecf) t tint C&paculy uJasJ JLPOjpm - Uhict sufpUu* 3,0??0peop/e 

ZsC 900At>?7>es^ 

The wf/f ma j ins-fa//&/ f'n "fo w/c/- COJ 

CDh has 'not been. oseJ. a b̂/t C ŷps) etM-si 

„ k«r- * «wwf !&*- *>•> 

well as par-/- <y an onya,nj shtdy } Zhy arc C<ms)c/er,/y 

not u&rt a gain. 

?yo 
- , T / r  D E P T .  N O .  CC: T,p̂  
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£>taU of UStvsfty 
DEPARTMENT OF ENVIRONMENTAL 

DIVISION OF PROTECTION 
FISH, GAME AND WILDLIFE T> C 

ROBERT L. MOOOWAL ,L5PLY T0: 

DIRECTOR 
TRENTON. NJ 08625-0400 

FAX 6:1-600*084-1414 

January 28, 1992 

Judith A. Cusick 
Ebasco Environmental 
160 Chubb Avenua 
Lyndhurst, NJ 07071 

Dear Ms. Cusick: 

on the low" Passaic'RlIe^lS^llee1^8 sensl"ve environments 
Bergen County ... iorSarled for iy"^™""" " Garfie"* 

flshUfrom^the°tidal Pa"^"^" J"6 consumption of ,11 
Advisory on pace 6 of t-k. a i J S prohibited, see Statewide 
Bec.„s.'„rthPias8%r6„h° b oneD^"diF1Sh a"4 Digest. 

commercial flshai^ at thJs \ H £ !  J"  1°  re5r«etlonsl or 
fishery resources for this area' Enr!"".! 1Jttle recent data on 
Company" UJ^n^t^ 

Bureau'of"MarineWisheriesV.ithin%heVlowe"passalc^Rlver? "" 

«ta^hedh:te609-r7ti,e-r20q2S"1O"a in "8ard t0 thl» "»« I may he 

Bill Andrews 
Principal Fisheries Biologist 

cms 

New Jersey is on Equal Opparlunily/imploycr 
Retyrtol Paper 

Wt« 



weii-tuiown ol Uie chemicals of contamination in flsh and sediment winter flounder in saltwater. Wk'W. pauuw UUlilUCISi Oil p. 
2) or the DEP hotline (609) 292-7172. 

How to Reduce Consumer Exposure to Fish Contaminated with 
Toxic Chemicals (PCBs, Dioxins, Chlordane, etc.) 

Statewide Advisory and/or Prohibition: 
Striped Bass - all sales pro
hibited. 
American Eels - advised 
limited consumption (espe
cially the Northeast region). 

A. NEWARK BAY COMPLEX 
Prohibited - Sale or consumption 

of all flsh from the tidal Passaic 
River; sale or consumption of striped 
bass and blue crabs and sale of 
American eels from the entire com
plex. 

Newark Bay Complex Includes 
Newark Bay. Passaic River (up to 
Dundee Dam). Hackensack River (up 
to Oradell Dam). Arthur Kill and Kill 
van Kull and all tributaries.* 

B. HUDSON RIVER (NJ waters) 
Advised - very limited consump

tion of striped bass and limited 
consumption of white perch and 
white catfish, and blueflsh. 

Prohibited sale of American eels. 
Hudson River Includes the River 

up to the NJ-NY border, approxi
mately four miles above Alpine, N.J.. 
and Upper New York Bay.* 

C. LOWER NEW YORK BAY 
Lower New York Bay Is not In 

New Jersey State waters. Fishermen 
in NY waters. Including Lower New 
York Bay and the NY part of the 
Upper New York Bay and Hudson 
River are advised to adhere to New 
York State advisory guidelines, which 
are similar to New Jersey's, 

6 Flsh A Wildlife DIGEST 

D. RARITAN BAY COMPLEX 
Advised - limited consumption of 

striped bass, large blueflsh (6 lb. or 
24"), white catfish, and white perch. 

Raritan Bay Complex includes 
the NJ portion of Sandy Hook and 
Raritan Bays and the tidal portion of 
the Raritan River upstream to the 
Rt. 1 bridge and New Brunswick.* 

E. COASTAL NJ 
Advised - limited consumption of 

striped bass and large blueflsh (6 lb. 
or 24"). 

Coastal New Jersey Includes 
offshore state waters.* 

F. CAMDEN AREA 
Prohibited - sale and consump

tion of all flsh. 
Camden Area includes Straw-

bridge Lake, Pennsauken Creek (N 
and S Branches), Cooper River and 
its drainage. Cooper River Lake, 
Stewart Lake, and Newton Lake.* 

* Detailed delineations of areas 
are for purposes of these guidelines 
only (Under NJAC 7:15-18A, etc.). 

DEFINITIONS 
Limited Consumption means any 

person should consume not more 
than one meal per week of such flsh 
and persons of high risk such as 
pregnant women, nursing mothers, 
women of child bearing age and 
young children, should not eat any 
such flsh taken from the designated 
regions. 

Very Limited Consumption Is the 
same as above except to further 
restrict consumption to no more than 
one meal per month. 

PREPARATION AND COOKING 
RECOMMENDATIONS 

By following the outlined adviso
ries and prohibitions concerning flsh 
and crabs It Is possible to reduce 
exposure to contaminated flsh. 
Further reduction may be obtained 
by following the preparation guide
lines below. 

Chemical Contaminants 
Collect in Fat Tissue 

In flsh, the fatty belly flaps, 
backstrap and lateral-line tissue 
(dark meat) is where most man-made 
contaminants concentrate. To reduce 
exposure, these should be removed 
before cooking. 

After filleting, make a thin slice 
to remove red or dark lateral-line 
tissue. Also remove the portion of 
belly flaps below the base of the ribs. 
Use your Angers to separate the 
backstrap from the flesh on top of the 
fillet. When you steak or chunk flsh, 
similar efforts should be made. 

Cooking methods that allow the 
removal of fats from the flsh will 
generally remove contaminants as 
well. These include broiling on an 
elevated rack, boiling In water, and 
canning flsh without skins. In all 
cases do not use the liquid that 
contains the oils and fats as a food 

item. In addition, coatings which 
hold In oils or fats should be avoided. 

BLUE CRABS 
Chemical contaminants do not 

seem to accumulate In the meat of 
blue crabs. Most contaminants are 
absorbed and stored in the hepato-
pancreas, more commonly known as 
the tomalley. green gland or mustard. 
This should not be eaten and it Is 
best to remove It before cooking so as 
not to contaminate the meat during 
the cooking process. 

The hepatopancreas Is the 
yellowish green portion of the diges
tive system under the gills and could 
be removed with the gills prior to 
cooking. 

If the crab is cooked whole, be 
certain to discard the cooking water 
and don't use the water or mustard 
in anyjulces or sauces to be eaten. 

This article draws from previously 
published Information developed by 
the Division of Science and Research. 
Fbr more detailed data on history, 
health effects, etc. write to Bruce 
Ruppel.CN 409, Trenton, NJ 08652 
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R£321\!£D 
KALAMA CHEMICAL INC. BrtisTcif or 
290 RIVER DRIVE _ 201-779-8880 
GARFIELD. N.J. 07026 TWX 710-989-7001 

Joa 15 2 23 PH 

June 11, 1987 

Ms. Maureen C. Coates 
N. J. Department of Environmental Protection 
Division of Water Resources 
2 Babcock Place 
West Orange, NJ 07052 

Dear Ms. Coates: 

RE: Compliance Evaluation Inspection 
April 8, 1987 

This letter is in response to Mr. Thomas Harrington's letter of May 13, 
1987 regarding the deficiencies found at our Garfield facility during a 
compliance inspection on April 8, 1987. In conformance with his request, 
we have taken the following actions with regard to each of the points 
contained in his letter. 

1. The methanol spill occurred on April 6, 1987. An exhaustive 
investigation was conducted into the spill and a report issued 
on April 22, 1987, a copy of which is attached herewith. As 
stated in the report the spill was not reported to the NJDEP and 
EPA since methanol is not considered to be a hazardous substance 
under the NJDEP regulations and our initial estimate of the 
spilled material was less than 5,000 lbs which is a reportable 
quantity under CERCIA regulations. Once an accurate estimate of 
the spilled amount was made, this information was intimated to 
Mr. Frank Bland of Garfield Board of Health and Mr. Alan Layton 
of NJDEP regional office in West Orange, NJ. 

2. We have one portable pump which is specifically meant for handling 
spills. This.pump has now been fixed and checked periodically to 
keep it in good working condition. The other pump, which is normally 
used for routine maintenance activities, has also been repaired. 

As recommended in the spill investigation report, we have instituted several 
measures to correct the deficiencies. Specifically, we have taken the 
following steps to prevent recurrence of a similar incident. 

(a) A written log is kept by the production department showing the 
amount of methanol on hand in the storage tank based on actual 
level reading of the tank and the usage. 

(b) A procedure has been written for the bulk tank truck unloading of 
chemicals. Please find enclosed a copy of this procedure. This 
procedure is now being strictly followed by the production and 
shipping departments. 

A 
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Ms. Maureen C. Coates 
N. J. Dept. of Environmental Protection 
June 11, 1987 
Page Two 

(c) The SPCC plan is being updated and appropriate personnel involved 
in handling spills instructed to follow all state and federal 
regulations. 

Please be assured we have taken certain specific steps and implemented a 
program which we feel will prevent such an incident from happening in the 
future. 

If you need any additional information or have any questions, please contact 
me. 

Very truly yours, 

KALAMA CHEMICAL IMC. 

a* A* wci 
Technical Supt. 

HAG:PB 
Encl. 

cc: Mr. Paul J. Molinary 
Chief, Water Permits & Compliance 
USEPA, Region II 
26 Federal Plaza 
New York, NY 10278 
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KALAMA CHEMICAL INC 
290 RIVER DRIVE 
GARFIELD. N.J. 07026 

PHONE 201-779-8880 
TWX 710-989-7001 

April 30, 1986 P E P E I l f E D  

MAY 0 7 T986 
Mr. Richard Perusse 
N.J. Dept. of Environmental Protection 
Division of Water Resources 
2 Babcock Place 
West Orange, NJ 07052 

BE: Compliance Inspection - Kalama Chemical on 1/21/86 
NJPDES Not- NJ0000124-" ' 

Dear Mr. Perusse 

This letter is in response to the letter of Mr. Thomas Harrington, Supervisor, 
Compliance Unit, on April 1, 1986 regarding the adverse findings at our Garfield 
facility during a compliance inspection on January 21, 1986. 

We have instituted the following measures to correct the deficiencies noticed 
during the inspection: 

1. Sulfuric Acid Hose Drippings: We are placing a bucket underneath 
the hose connection to catch any drips of Sulfuric Acid during the 
unloading operation from the tank truck to the storage tank. After 
the filling operation is complete, any residual amount of the acid 
in the hose is also drained into the bucket and disposed of properly. 

noticed on the ground was the result of improper handling of the 
Molten Benzoic Acid fill line. The Molten acid solidifies immediately 
at ambient temperature. The shipping department, which handles loading 
operations, has been instructed to take precautions and follow the 
instructions below to prevent recurrence. 

a. After the tank truck is loaded, the fill line should be lifted 
slowly and the material drained back in the truck. Purge the 
fill line before unhooking it. 

b. If there is any inadvertent discharge of Molten Benzoic Acid 
on the ground, it should be swept up immediately»and placed in 
a container for proper disposal. . 

The above measures are in place and are being followed by the shipping 
department. 

2. Benzoic Acid Powder on the Ground: Small amount of Benzoic Acid 

3.  Benzoic Acid outside Bide. 12: The material noticed outside Bldg. 12 
was not Benzoic Acid. It was Soda Ash from a broken bag. The spilled 
Soda Ash was collected and the area cleaned. 
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Mr. Richard Perusse 
N.J. Dept. of Environmental Protection 
April 30, 1986 
Page Two 

Please be assured we are taking all precautions to prevent incidents of 
non-compliance. We have recently embarked on a pian for improve house
keeping practices. We have a continuing policy of instructing our employees 
periodically on safe and proper handling and diposal of materials in the plant. 

If you have any questions or need additional information, please contact me. 

Very truly yours, 

KAIAMA CHEMIC&L INC. 

Technical Supt 

HAG:PB 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION-.-; —-

- ; DIVISION OF WATER RESOURCES - -r':> 
METRO BUREAU OF REGIONAL ENFORCEMENT 'r 

. ST^BABCOCR-PLACE" ' 

JOHNWdSrJR"|,'E' WEST ORANGE, NEW JERSEY 07052 'DEA^Y'D/rectcm^* 

April 1, 1986 

Mr. Hari Goel, Technical Supervisor 
. Kalama Chemical •-

290 River Drive 
Garfield, New Jersey . 07026 -

•. • .s# _ • 

Re: Compliance Evaluation Inspection • 
Kalama Chemicals 
NJPDES No. NJ 0000124 
Garfield/Bergen -County - - — . - -

Dear Mr. Goel: .. •• Jy\- . 

A Compliance Evaluation Inspection of your facility was conducted by 
a representative of this Division-on January 21, 1986. A copy of the 
completed inspection report form is enclosed for your information. 

Your facility received a rating of "Unacceptable" due to the*" 
following deficiencies: 

1. The sulfuric storage tank filling operation has resulted 
in the discharge of sulfuric acid to the ground. 

2. Benzoic acid powder was discharged to the ground at the 
truck loading rack and outside building 12.. 

Since these unpermitted discharges are contaminating the ground and 
surface waters of the State, Kalama Chemical is therefore directed to: 

1. Immediately cease all unpermitted discharges to the 
surface and ground waters of the State. 

2. Clean and properly dispose of all spilled and/or con
taminated materials. 

3. Implement an improved housekeeping plan to prevent future 
spillages and unpermitted discharges. 

Nev Jersey Is An Equal Opportunity Employer f{\^ 
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i' -v^r-*:- -»•:•.-•• 

* cithmit a written report to this office within thirty (30) _• • 
• this Directive detailing the correct.ve-£|--, 

:.. action taken. 

' Both the New"Jersey Water Pollution Control Act (N.J.S.A. 58.10A-r 
et seq ) and the Federal Water Pollution Control Act, as fended (33 U S.C. 
466 et sen.) provide for substantial monetary and criminal penalties in 
cases of permit violations. 

Please direct all correspondence and inquiries to Richard Perusse the 
Compliance Investigator responsible for this case, who can be reached at 
(201) 669-3900 or by letter through this Division. _ 

Fa i lu r e  to fullv comply with the above will result in the initiation 
o^ enforcement action by this Department and/or the United States Environ-
mental Protection Agency. This shall in no my be 
indicate any exemption on your part from possible penalties for vioiat.ons 
indicated by the Compliance Evaluation Inspection, as stated above. ... 

Very truly yours, 

Thomas B. Harrington 
Supervisor Compliance 
Monitoring Unit ~ 
Metro Bureau of 
Regional Enforcement 

A27:G19 

cc: 

bcc: 

Mr. 
Dr. 

. Mr. 

John Theese, H.O. 
Richard A. Baker, USEPA 
Paul Molinari, USEPA 

Marianne Montgomery 
Steven Madonna 
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION - -
DIVISION OF WATER RESOURCES - " — 

. P.O. Box 2809 "Trenton, N.J. 08625 • • 

— ~  D I S C H A R G E  S U R V E I L L A N C E  R E  F O R  T  •  —  

PERMIT NO. OF DISCHARGES: &Q3 CLASS; MAr /rhf> 

DISCHARGER: trc. (f 

0WHISK: fr~' "t* a I sr, /( 

MUNIC:_ COUNTY:_ Rfl/»c.O^ WATERSHED CODE: £> 

LOCATION:_ 

RECEIVING WATERS: (L**a,'r (Hi*\/SW STREAM CLASS: Tuy—'X  ̂
LIC. OPERATOR & PLANT CLASS: jfy] ̂  fLA-  ̂
TRA1MEE/ASST: Mr. Us! <*,J;H,.L.S.*g-.an!ni IHTO: ~7~79-WPC? 

MAJOR DEFICIENCIES NOTED: 

/irriiriwtr^ly lift he*rcz*1>ir Or ,V- 0 ft,* Irfic-T CJr,% 

<yyv AL. y />>. ^—0 7̂  7k /nc.<Qi yy 

— *j) Afffrllt 
Sp'JUcQ CAK ~TLL ojh. ,PJ> 6, J, ifiwj !2^ 

j) TU «J£ r  ̂ 7c^ !c  ̂/ft *hcnr*. /\ Ct S 
f-£>Se jl~t-PeO I'lA y&e. el 'P £()lPjStf f»C f'eP 7r? 0. 
7%Jt p<?.,Q (xt it* %-» lc hJ>r k /ft 

aiArQ Ci $-e(*Q ~f-eiF t>P 7b- cA\~f~bo q/»«/w.P J)o jn(4̂ -\y 
i/ . / 

OVERALL RATING: . /"7Accep table f~[Conditionally Acceptable - /~7Unacceptable 
" 

r Q PoJ*t THC& 1'1'xLEi EVALUATOR: 

INFORMATION FURNISHED BY: (name) ]A/I f , £*,J> / 

(title)7^/ m (organization) ^ dX>^. / 

DATE OF INSPECTION: vlL, 2/ ^ 

? ' * " flP 



KALAMA CHEMICAL INC. 
GARFIELD DIVISION . 

I N T E R N A L  M E M O R A N D U M  

TO: 

FROM: 

SUBJECT: 

J. M. Mayer 

H. A. Goel 

DATE:.. 

COPY TO: 

Methanol Spill from U/G Methanol Storage Tank 
in Pit 33 

April 22, 1987 _ 

J. L. Opgrande 
W. H. Ostermiller 
D. C. McNiel 
A. Ramadan 
E. H. Khan 

This report covers the investigation of the spill of methanol from the 
underground methanol storage tank on 4/6/87. The investigation was 
conducted by D. McNiel and H. Goel. 

SUMMARY • 

On Monday, April 6, 1987 at about 10:00 a.m. methanol overflowed from the 
underground storage tank in Pit 33 when a T/T of methanol was being off
loaded into it. Approximately 1,000 gallons of methanol is estimated to 
be spilled within the diked area of the pit. Attempts to recover the 
spilled material failed and none was recovered. The spill was not reported 
to the N.J. Dept. of Environmental Protection (NJDEP) since it is not listed 
as a hazardous substance under the NJDEP regulations and it was not reported 
to EPA hot line since our initial estimate of the spilled material was less 
than 5,000 lbs which is a reportable quantity. On Wednesday, April 8, 1987 
the Garfield Board of Health inspector visited the plant at the request of 
NJDEP regional office who had received an anonymous call on the spill. 
Details on the incidents were provided to the Garfield Board of Health an 
the NJDEP regional office. 

INCIDENT CLASSIFICATION 

Date.and Time of Incident: 

Name and Clock No. of Unloader: 

Department Involved: 

Equipment Involved:. 

Operation Being Performed: 

Mechanical Cause: 

Monday, April 6, 1987 at 
approximately 10:00 a.m. 

Ed Yakich 
31137 

Methyl Salicylate 

Underground Methanol Storage 
Tank in Pit 33 

Off-Loading 6,902 gallons of 
Methanol from a T/T into the 
U/G Storage Tank 

None 
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Re:MMet2Sl Spill from U/G Methanol Storage Tank in Pit 33 
A p r i l  2 2 ,  1 9 8 7  .  - -  .  . . . . . . . .  
Page 2 . ' _ 

Twrmrewr CTARSTTTCA.TION (Cont'd.) 

Human Causes: 
i) Level of U/G Storage Tank Not 

Hcssutcd or Measured Incorrectly 
Before Unloading T/T 

ii) Level of U/G Storage Tank Not 
Monitored During Loading Operation 

Injuries: 

Equipment Damage: 

Material Lost: 

None 

None 

Approximately 1,*000 Gallons of 
Methanol 

DF.TATLS OF TWF.qTTGA.TION 

The spill investigation was conducted by: 

Dave C. McNiel 
Hari A. Goel 

- Production Superintendent 
- Technical Superintendent 

. J A  I O R 7 at 7*30 a.m. Malcolm Smith, Methyl Salicylate On Monday morning, April 6, 1987 at /.ju a.m. n*x » rePorted the 

..than.!, 

pump located approximately 100' away from the storage tank. No jjni jmg o 
IZel rise in the tank was done during the transfer oper;ition. At about lO.^a-m. 
Ed Yakich noticed methanol coming out of the venton ®tn® . i *2.i diameter 
time he shut down the pump and notified supervision. The due t0 *T,a 10' ahove eround level. He reported a maximum of 50 gallons spinen uue 
and 10 above ground level p confirmed this and.indicated that approxi-
his quick actions. The truck driver con « truck driver both 
matelv 2 500 gallons remained in the truck. Ed xaxicn anu 
were standing near the pumping station during the un-j-0* inS -ethanol tank 
methanol remaining in the truck was put *ntothe methyl para p 
which is located underground on the southeast side of Bldg. 32. Ed xaxicn 
instructed to gage th if tank before and after 
methanol. He gaged the tank prior to u gallons of methanol before the 
The tank showed it contained U.5 inches or 5,055 gallons 
transfer. 

2 sri1 £ -
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TTCTATLS OP INVESTIGATION (Cont'd.) 

from 2 to 4 inches. The spill was estimated at approximately 700 gallons or 
4,600 lbs. . The Shift Foreman, George Burks, was asked_to take a sample of the 
spilled material. A sample was received in the lab presumably of the spilled 
material (the sample bottle was without a label or a cap).' The lab analysis 
showed the material to contain 1.2% water, the rest methanol. On Wednesday, 
April 8, 1987 the pit was more accurately measured and the dimensions are 15 feet 
by 32.3 feet. This gives the spill amount to be 906 gallons on the average to a 
^gy-imum of 1209 gallons if the maximum depth of 4 inches in the pit is used in 
the calculation. 

Since the material was contained, it was decided to recover the material and 
clean up the pit by pumping it into 55 gallons steel drums. We employed a 
standby portable pump which is specifically meant for such purposes. The pump 
failed. We attempted to recover the material with another pump but that too 
failed. The Maintenance Department worked on both pumps the entire day 
before the pumps were fixed and ready to be used. Unfortunately when the 
pumps were tried to recover the spill, most of methanol had evaporated to 
the atmosphere and none could be recovered. 

ESTIMATE OF METHANE. RPTT.T.ET) • 

Since the storage tank level in Pit 33 was in. error and that's why the spill — 
occurred in the first place, we tried to estimate the spill from production • 
records. We used earlier and presumably correct level readings of both methanol 
storage tanks taken on March 27, 1987. Based on actual usage and bulk methanol 
received since then, it was estimated we lost 900-1000 gallons of methanol. • 

ENVIRONMENTAL REPORTING & RESPONSE 

Methanol is not considered to be a hazardous substance under the NJDEP regulationsjl 
but it is reportable to EPA under the Comprehensive Environmental Response Compensa 
tion and Liability Act (CEROA) if the discharge is 5,000 lbs or more. Sincethe 
spill was contained in a diked area and we planned to recover most of it and the • 
fact that it was estimated to be below the reportable quantity, it was not reported 
to the NJDEP or EPA. Attempts to recover the spilled material failed and none was 
recovered as noted earlier. I 

On Wednesday, April 8, 1987 at approximately 11:00 a.m., Mr. Frank Bland of Garfield 
Board of Health visited the plant. He was asked by the NJDEP regional office in _ 
West Orange, N.J. (Alan Layton - Air Pollution Control - 669-3948) to investigate g 
the spill. Apparently an anonymous caller notified NJDEP on the spill. Details 
on the spill were given to Mr. Bland. He inspected the diked area where the spill 
had occurred. He said that he will turn in his report to the regional office and • 
we will probably hear from the NJDEP water division. He advised us to call the • 
regional NJDEP office on the spill. I called the regional office but Alan Layton 
was not available. After several tries, I finally was able to talk to him on a 
Friday, April 10, 1987 at 3:20 p.m. I gave him the details of the spill and told 
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ENVTRONMFNTAL REPORTING & RESPONSE (Cont'd.) 

him that v. lost approximately 1,000 gallons of mathanol-oatar wikturefrom_ 

ss-rr.s zzr 
On Monday April 13. and again the following morning, I tried to contact him on this 
matter but he was unavailable. He finally called me back on Tuesday, April 14, 1987 
at about 11:15 a.m. and told me that since methanol is not J to tht water 

» T air oollution regulations, he is going to refer this matter to the Water 
Divisioo for their review and action'. We have not heard iron the Water Division so 
far. 

CONCLUSIONS & RECOMMENDATIONS 

Pro. the information presented above, it is obvious that several procedural break
down occurred before, during and after the incident. The following conclusions 
are made: 

1. The spill occurred because the storage tank was either not gaged or 
gaged incorrectly by the Methyl Salicylate operator before unloading the 
methanol truck. There was no cross-check available from production reco 
to point out this error. 

2. The unloader did not gage the storage tank before or during off-loading of 
•• methanol. 

3 There is no written procedure on bulk loading/unloading operations in the , 
SS ̂  o5 checks to be wede end functions of personnel involved 
before, during and after unloading operations are complete. 

4. Even though the plant has a Spill Prevention Control & Countermeasure Plan 
(SPCC) to take care of such an incident, provisions of t e p n 
adequately followed. 

The following recommendations are made to prevent a recurrence: 4 

1 A written loe should be kept by the production department to show on a 
daily basis th^amount „f SatbLol which should be on hand based on methanol 
received* and actual usage. This value should be confirmed with the lev 1 
reading of the tank. 

2 A procedure should be written and implemented for loading and °£ 
all^bulk materials in the plant. The procedure should include checks and 
Sss-cheSToJ sank levels, approval from the lab and productioo supervisrc 
and responsibility of individuals involved before, during and after the 
loading/unloading operations are complete. 

3. The SPCC Plan should be updated and applicable provisions followed to meet 
the state and federal regulations. 

1,1* 
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X believe that these recommendations will significantly, reduce the 
recurrence of such an incident in the future* 

H. A. Goel 

HAG:PB 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

METRO BUREAU OF REGIONAL ENFORCEMENT 
2 BABCOCK PLACE 

WEST ORANGE, NEW JERSEY 07052 

GEORGE G. McCANN PJE. DIRK C. HOP MAN, P.E. 
DIRECT^ DEPUTY DIRECTOR 

May 13, 1987 

M r .  H a r i  G o e l ,  T e c h n i c a l  S u p e r i n t e n d e n t  
K a l a m a  C h e m i c a l ,  I n c o r p o r a t e d  
2 9 0  R i v e r  D r i v e  
G a r f i e l d ,  N J  0 7 0 2 6  

R e :  C o m p l i a n c e  E v a l u a t i o n  I n s p e c t i o n  
R a l a m a  C h e m i c a l ,  I n c o r p o r a t e d  
N J P D E S  N o .  N J  0 0 0 0 1 2 4  
G a r f i e l d / B e r g e n  C o u n t y  

D e a r  M r .  G o e l :  

A  C o m p l i a n c e  E v a l u a t i o n  I n s p e c t i o n  o f  y o u r  f a c i l i t y  w a s  
d u c t e d  b y  r e p r e s e n t a t i v e s  o f  t h i s  D i v i s i o n  o n  A p r i l  8 ,  1 9 8 7 .  
c o p y  o f  t h e  c o m p l e t e d  i n s p e c t i o n  r e p o r t  f o r m  i s  e n c l o s e d  f o r  
y o u r  i n f o r m a t i o n .  

Y o u r  f a c i l i t y  r e c e i v e d  a  r a t i n g  o f  "UNACCEPTABLE" d u e  t o  
t h e  f o l l o w i n g  d e f i c i e n c i e s :  

1 )  O n  A p r i l  6 ,  1 9 8 7 ,  a  s p i l l  o f  a p p r o x i 
m a t e l y  1 0 0 0  g a l l o n s  o f  m e t h a n o l  o c c u r r e d  
a t  t h e  R a l a m a  C h e m i c a l  f a c i l i t y .  

O r a l  a n d  w r i t t e n  n o t i f i c a t i o n ,  a s  
r e q u i r e d  b y  P a g e  4 ,  P a r t  I ,  P a r a g r a p h  

*  6  o f  N J P D E S  P e r m i t  N o .  N J  0 0 0 0 1 2 4 ,  
w e r e  n o t  r e c e i v e d  b y  t h i s  o f f i c e .  

2 )  T h e  f a c i l i t y ' s  t w o  ( 2 )  p o r t a b l e  p u m p s  
f o r  s p i l l  c o n t a i n m e n t  a r e  n o t  b e i n g  
p r o p e r l y  m a i n t a i n e d  ( o u t  o f  o r d e r )  i n  
v i o l a t i o n  o f  N J P D E S  p e r m i t  ( P a g e  2 ,  
P a r t  I ,  P a r a g r a p h  4 e ) .  

con-
A 

New Jersey Is An Equal Opportunity Employer 



S i n c e  t h e  d e f i c i e n c i e s  c i t e d  a r e  p r e s e n t l y ,  o r  c o u l d ,  
i n  the future, adversely affect effluent quality, you are DIRECTED 
t o  i n s t i t u t e  m e a s u r e s  t o  c o r r e c t  t h e  d e f i c i e n c i e s .  A  w r i t t e n  
r e p o r t  c o n c e r n i n g  s p e c i f i c  d e t a i l s  o f  r e m e d i a l  m e a s u r e s  t o  b e  
i n s t i t u t e d ,  a s  w e l l  a s  a n  i m p l e m e n t a t i o n  t i m e t a b l e ,  m u s t  b e  
s u b m i t t e d  t o  t h i s  D e p a r t m e n t  a n d  D S E P A ,  P e r m i t s  A d m i n i s t r a t i o n  
B r a n c h ,  w i t h i n  t h i r t y  ( 3 0 )  c a l e n d a r  d a y s  o f  t h e  d a t e  o f  t h i s  
c o r r e s p o n d e n c e .  

B o t h  t h e  N e w  J e r s e y  W a t e r  P o l l u t i o n  C o n t r o l  A c t  ( N . J . S . A .  
5 8 : 1  O A - 1  e t  s e q  .  )  a n d  t h e  F e d e r a l  W a t e r  P o l l u t i o n  C o n t r o l  A c t ,  
a s  a m e n d e d  ( 3 3  U . S . C .  4 6 6  e t .  s e g . .  )  p r o v i d e  f o r  s u b s t a n t i a l  
m o n e t a r y  a n d  c r i m i n a l  p e n a l t i e s  i n  c a s e s  o f  p e r m i t  v i o l a t i o n s .  

P l e a s e  d i r e c t  a l l  c o r r e s p o n d e n c e  a n d  i n q u i r i e s  t o  M a u r e e n  C .  
C o a t e s ,  t h e  E n v i r o n m e n t a l  S p e c i a l i s t  r e s p o n s i b l e  f o r  t h i s  c a s e ,  
w h o  c a n  b e  r e a c h e d  a t  ( 2 0 1 )  6 6 9 - 3 9 0 0  o r  b y  l e t t e r  t h r o u g h  t h i s  
D  i v i s  i o n .  

F a i l u r e  t o  f u l l y  c o m p l y  w i t h  t h e  a b o v e  w i l l  r e s u l t  i n  t h e  
i n i t i a t i o n  o f  e n f o r c e m e n t  a c t i o n  b y  t h i s  D e p a r t m e n t  a n d / o r  t h e  
U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y .  T h i s  s h a l l  m  
n o  w a y  b e  c o n s t r u e d ,  h o w e v e r ,  - t o  i n d i c a t e  a n y  e x e m p t i o n  o n  y o u r  
p a r t  f r o m  p o s s i b l e  p e n a l t i e s  f o r  v i o l a t i o n s  i n d i c a t e d  b y  t h e  
C o m p l i a n c e  E v a l u a t i o n  I n s p e c t i o n ,  a s  s t a t e d  a b o v e .  

V e r y  t r u l y  y o u r s ,  

JtWrii tvz-— 

T h o m a s  B .  H a r r i n g t o n  
S u p e r v i s o r ,  C o m p l i a n c e  
M o n i t o r i n g  U n i t  
M e t r o  B u r e a u  o f  
R e g i o n a l  E n f o r c e m e n t  

E 1 0 : G 2 5  

c c :  D r .  R i c h a r d  A .  B a k e r ,  U S E P A  
Mr. Paul Molinari, USEPA 
M r .  J o h n  L .  W e l c h ,  H . O .  

E n c l o s u r e  

b c c :  M o h a m m e d  Z .  H u s s a n i ,  E n f o r c e m e n t  
R o b e r t  C a n d i d o ,  C r i m i n a l  J u s t i c e  



lO-JERi. DEPARTMENT OF EHVIRONKEr'~\ P. ECTIOT^r J(^y 
...... • "DIVISION OF WATER RESOURCES- • ^ ' -• /J 

. - THVFSTISATION MEMORANDUM . * •" 
» 

• • . • 

Persons Conducting Investigation \ Con? 1 aint• No./MJ rPES No. ^i'-SOOOOIZ^ 

tifiJJ tOC&L^ ' ' ' Date of Investigation ^tL 2,MBl 

.... —; •;——<• gntrrino --^^^— —~ 

Location of Ir.ciosnt' toimo. CIkM M I  1  

1ft 0 Ga/fiild,! fyfyen 

rurocss of InvescigSTion. 

&pill of M-CbhfiyioJ 

Pars ens interviewed /far/ 6(>t\ Cb\t ohiDu) 

Sunsnary of Findings 

' //I jrftL prvccsg of -ftfhna Llftd^PtifVUHd. J-hYa^e-—__ 

ttinK ftm /i tar\Uv i/AAcIC - tius. to /?̂ improper 
of jfojL ttfrtir fin W-f/M rzcumfL .  ^>5 tzm/c & fl- fruY . 
frnt M\ t̂ cAJCto Load lb1 r frArrruntiiHji -flu mdiv^mwc 

j^iaC (KAJUk* - favPftlKtrtUtfaly 0-fO" 0~f CtUSh-ed. S~fohLA- cavers— 

t1ai. trait,. i)m-6 "fc bttLuj ruti-S ptnirr to' Spilt tlwe was 
Be let of uiaXtY iAj, Ajjlud aVeê  - it >S x&imated mfi< 

Tiiat AnOi^iMateUp IOdO MllirM rP rMUumol And 

i/A* HiJL tLLjl(X-> > ~ 

A- davtAJyU, pUMO was bnujftt to gyjjL UL gfl 
OCtitZmotis r»Amf hhi. nubhMUl -tO/cXLY mvtiif" 1i dturns -iwmif 

~tiu. Pump uIOJ bulLUs. k Jic.c\uL aimo bmpwt ii ii<-c SCLVJ-,— 

MaS dl-to bmliJM. • 1TIA ttu,-buv. A, puivo trJar AmUabic . 
n .invito of hrua) •MMr/aZid.-trf'— 

At« V.WU- -Uu itfyuj' in Us, 4m*d* _— 

•  . . .  • : • • •  •  .  '  •  •  • •  "  i  .  •  •  I  
. .  ^ i o  



^»latr nf 2mu .ilrrspy 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
JOHN FITCH PLAZA. CN027, TRENTON. N.J. 08625 

ORDER 

TO: Kalaraa Chemicals, Inc. 
Bob Kirshner, President 
280 River Road 
Garfield, New Jersey 07026 

RE: N.J.A.C. 7:27-16.6(d) 
Plant ID it Not listed 
Violation Occurred on 
Premises Known As: 

280 River Road, Garfield City, 
Lot 1, Block 50, Bergen County, 
New Jersey 

WHEREAS, the State Department of Environmental Protection has determined by 
investigation(s) made pursuant to the Provisions of the New Jersey Air Pollution 
C o n t r o l  A c t  t h a t  o n  D e c e m b e r  1 4 ,  1 9 8 2  y o u  d i d  v i o l a t e  T i t l e  7 ,  C h a p t e r  2 7 ,  S u b c h a p t e r  
16, Section 16.6(d), of the New Jersey Administrative Code. 

The investigation(s) disclosed that you did cause, suffer, allow or permit V0S 
(toluene & water) to be emitted into the outdoor atmosphere from a leaking 
condenser/sight glass fitting connection. 

NOW, THEREFORE, YOU ARE HEREBY ORDERED to cease violation(s) of said Subchapter 
o n  t h e  p r e m i s e s  o w n e d ,  l e a s e d ,  o p e r a t e d  o r  m a i n t a i n e d  b y  y o u  o n  o r  b e f o r e  
January 13, 1983. 

DATED December 29, 1982 

c c :  N e w a r k  F i e l d  O f f i c e  / 
CERTIFIED MAIL 

Sew Jersey Is An Equal Opportunity Employer 



CD a. Agriculture (Includes farming, fishing, forestry) 
CH b. Mining 

C3 c. Construction 

CD d. Manufacturing (type) 
CD e. Transportation 

CD f. Wholesale and Retail Trade 
(Includes restaurants) 

OF OPERATION (CHECK ONE THAT APPLI^^ 

CD g. Utilities 

CD h. Business and Personal Services (Includes Banks, Real 
Estate Co., Insurance Co., Hotels, Recreational'Services i e 
Movies 

CD i. Salvage 

CD j. Refuse and Garbage Disposal 

CD k. Government (Includes Federal, State and Local) 
CD 1. Other 

Z^OTIT/DMIRLK°WSHOW'NG L0CA ™N• STRCCTS AM 0IS™C" °F "°LA TION W,TH RESPECT TO STREETS 

tatements about violation made by person interviewed 

I 
5 '  



Reference Number 31 



no*6/b-74 

RECORD OF TELEPHONE CONVERSATION 

DATE. 

TO t-fift Fi 'lf / Ttnnrr*^jjW6n,ysMc £»?-<?'(-A- ' 

FROM J- duautc, ' 

CLIENT/PROJECT /hfmu&o SSZ ;  :  

SUBJECT _ Time to QjwuaJ & / (jht'Lajfrn &vu*ut/ l<Jdh 

CHARGE: DEPT. MO. QUO CLIENT SYMBOL EPA OFS MOi 

DISCUSSION WITH ^ ^ f /fe^ ̂  

Watty hh M et i e r  • 

' ' « . fZ ,0V0 /X'pk **-«*/ 
Mr. M*s+ro berk eih.ncuh.et 

, ~ \ loM CU He 
ty Hif) U)alty -/rn 

\ 

fotrt Cu&hiM-

COMMENTS - • 

BY 
CC: 

J< CuAud. Cwiiie/ 
NAME ^rlTUC DEPT. NO. 
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RECORD OF TELEPHONE CONVERSATION 

date—<g/7/9< 

TO /Screen,ns Q/g Sn&pecJran -£'/&*• 
J NAME/PILE NO. -

FROM J, CusfrJ* 
CLIENT/PROJECT /SSC ) 6ar/r'tld̂  A/,-J. TetOnr/a Cberrt/CA. /£), 
SUBJECT (~ior£>/d lA/el/s - • ; 

CHARGE: DEPT. HQ. ftVfa CLIENT SYMBOL un £~3/C>. &2C> 

DISCUSSION WITH /Yh'Kg Sfuerr^ 2?o , (5a</i'e Id W&far Depots' 

/^r' SAterfu z?o esb^aJgd 7%e Me/Is ytfaf toerC 

am -fr'nit opera. serutcf ct fMjuula/rŝ  

(QflsroxihnaJelj^ !ofoOO people. 

COMMENTS 

r 

I 

BY 
NAME TITLE DEPT. NO. 
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11046/B-74 

RECORD OF TELEPHONE CONVERSATION 

DATE 3/7 / 92. 

TO EP4- ! Screen/m: Sub InSot&frtto 
/ . / NAME/PI^E NO. 

FROM d. Ltsiofc 

CLI EN T/PROJ ECT _ £fa/SSf AastJtb/. A/Tj Tertfiru/ Mf/Urt/Ul/&>. 
SUBJECT _ LocU UJpJ/s ; • 

CHARGE: DEPT. NO. CLIENT SYMBOL r>c« un fi3/D. £20 

•K '̂mcdrJ -MaJ -foe loo// M/s/â , V, S, 7, &WUUCJ7 

Itrract, Jtrde/J, fovtila, C*uUiZ/c) sde/U&d frrt Jb£n>udcS 

p*fuJ»h«L of M,000 - [600 

COMMENTS 

. BY _ 
£, NAME TITLE • DEPT.-NO. 
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11046/B-74 

| RECORD OF TELEPHONE CONVERSATION 

^ DATE 1/8/fe2-

j| T0 _ 

BPA- /SSI fi/e 

FROM . Jivtu 
j| CLIENT/PROJECT _ BAA/SSS Ten/fcco 

simiEfT ~ O/ v jf&WMtyPtn/ife 

# CHARGE: DEPT. MO- CLIENT SYMBOL _Jz£A OFS NO—£3J2jl££LP 

NAME/FILE NO. 

D.SCUSS.ON W.TH Bmc^ ^ 
0 (t#?) a?z -

(ttf) 7it- JOSL-D 

J Cal/ed % '/i/p -k 6/ie.ok M ff/~ 

ir\-Jt>r7rt<vfr<fc uh/cdi J- hzd -- -

I 

I 

I 

I 

i 
ft fltr. Hatyrz/I ftfawed  ̂ -

7̂  iv-fc/maJitfy) rs ftf//1&/'/y Cc/kc/ê  £ 
• COMMENTS 'S / " 

dHdoped] k ofFcS MftrM m 4*S~- a// "of** êr 

U eonsiJerrd ehvifonirt̂  ̂ <u-c*rJ,»y /» 

1 »*>** ^ u /ocked 'M. -Tk- Jocutnti. 

1  ̂A "< «s  ̂ *'**** 

ft 

BY . \Judu d/ssĉ  
| CC: /NA"E ~ / 

I 
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11044/9-74 

RECORD OF TELEPHONE CONVERSATION 

DATE. 

TO 

FROM J. CjLLZirJc 

CLIENT/PROJECT. EPA fsS,I _ 

SUBJECT. Av. par fausth+iJ / TCtfttAco } 

CHARGE: DEPT . NO.. CLIENT SYMBOL. £I"A- OFS NO. yS/O. &ZC) 

DISCUSSION WITH Moreeh Sê  , Sr. Ptonner-
j Severn GAf Ity?/ 

f̂fhsholcf & 

£. C0tfOvy\f c_ 

Gar-ficfd} A/J7 

COMMENTS 

I 

I 

. BY • 
NAME TITUS DEPT. NO. 

C: 



I 

1 

I 

1 

I 

I 
j Reference Number 27 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 



11046/8.74 

RECORD OF TELEPHONE CONVERSATION 

DATE. 

TO fn'fes vf J. Cu-srcJc 

FROM J. Cusi ok 
IfinnfiJj) faJu, kk/atrjA. CLIENT/PROJECT 

SUBJECT GtrkefJ , A/J~ 

CHARGE: DEPT. NO 

i— r 
- CLIENT SYMBOL. t-PA 

~]bftor-hr>pA 

OFS NO IO-82.fi 

discussion WITH -fa fa  ̂ S-fufr rin-2^ fai)5H 6- Z2O0 
£ar-fitlcfl AO" ' 

Well (L fits rrn cut( Ph 

Will zO -

(GarJ^e/cf 4H 

1 

COMMENTS 

M j/ ; Z  

3c 

Location 

fcirz. Co. &3, 
M/illarcl Street & Cambridge St 
(Located i£'ea.sf~ Cambridge S/-.) 

fllid land tide mat, <df fCm/couJ St 

0uj-Mcctes~ Irine 4 lxi\tb /r\ 

Colurtbuo $uJc*. 

Laured nt - D&//obi'nc 
tadJe to Coy 

V« d-fwrrU X ĵcdd//ted -M#d wis 0̂ ccucsLgx 

c^( CeiAtdrUd̂ e ^ -OT&Ctdicd1- dr tdr , 

CuaiCJc &7Uk**jJh $¥6 
^flTLC NAME DEPT. NO. 
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RECORD OF TELEPHONE CONVERSATION 

DATE. 

TO 

'b 

tPA Jj/is, *-/ Q, /XdL&dc 
. f / ^AME/FILE NO. . _ 

FROM 0, dfASfcJr 

CLIENT/PROJECT 

SUBJECT _ 

EPn- /ssr 
Tennerj> &umm£ Co -

CHARGE: PgPT. MO, CLIENT SYMBOL —Xi&tL OPS NO 8*20 

DISCUSSION WITH 

T)on Uo\sevn( Mae/pen satdc. IX&Xd 

&S/Oowlfnj 7b leleXip Se/ib m 

I 7ht ftocUUe Park LU<. l/ - -Me Pa ck&rSa Cp: 

£ /AJcter̂ ' Company ml/ jjr/Z. 

ifhi$ mzH is nob &cJ-i<j(L aJ~ hhz preserve/ - bnnt. h#S no/ beer asea/•//? -5" 

years. Xt has- a, pump o/fif a uxU-&r hardness 3oo~ </oO Cj/" 'cPi increase J 
m$ibs pumped) f Hit capacby M dflOgpm - uhict siuopdrun 3,aflOpecp/e 

fit <f00Ac97>es) 

rs , Y 
The. utf/f umj las-fa//ed f/i dfie mid- COJ 

Xh has ncrt been. ffX/t rouble fxyrs) e(M-n 

as haolccpp. CTe //acJr&eiSQCd IdJoidZn Gtvyyoay has incduded d̂ /c 

w?II as pzr-f- <̂ / an oncjo/ncj s/udug } -/i&y are. Oanslda ry/ij 

pot asb/ipj rt again* 

COMMENTS 

DEPT* NO. 
CC: ' ' 

9yo 
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'"MsWcauurunti 

DIVISION OF 
FISH, GAME AND WILDLIFE 

ROBERT L. MoOOWELL 
DIRECTOR 

DEPARTMENT OF ENVIRONMENTAL 
PROTECTION 

PLEASE REPLV TO: 
ON 400 

TRENTON, NJ 08625-0400 
FAX «: 1-009-884-1414 

J a n u a r y  2 8 ,  1 9 9 2  

Judith A. Cuslck 
Ebasco Environmental 
160 Chubb Avenue 
Lyndhu r s t ,  NJ  0 7 0 7 1  

Dear Me, Cuslck: 

on the lower Passaic "iJer"^^!.,1!!'' s,nsltl,e environments 

Bergen Count, was r^""" °£ 

^Tlrom'tĥ iSe'l1 0̂"̂ °" fhe "V1? " -Ption of all 
Advisory on pace 6 of th*» & I . 2 prohibited, see Statewide 
Because of this prohibit!onDthere i and Wildlifa Digest. 
commercial fisherv at ^ no rec™ational or 
fishery resources for this area' Encl8"6,!*4Ctl®i recent data on 

olllltPi 316A^Demonstratlon.HAS" 

L :̂:uv̂ "Zr̂ L11̂ s8h:rL îv:nhr"̂ ĥ al0̂ :rp̂ l̂clfRl̂ er̂ the 

reached at 609-748-202D?tlOnS ln regard t0 this matter I may be 

Sincerely, 

Bill Andrews 
Principal Fisheries Biologist 

c m s  

New Jersey is an Equal Opporlunilylimp/oyc, 
Jiccyt led Paper 
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KALAMA CHEMICAL INC. 
290 RIVER DRIVE ESFdRCEKCNT tLEfffiRT6201-779-8880 

GARFIELD.N.J.07026 — TWX710-989-7001 

Jos 15 2 23 PH*B7 

June 11, 1987 

Ms. Maureen C. Coates 
N. J. Department of Environmental Protection 
Division of Water Resources 
2 Babcock Place 
West Orange, NJ 07052 

Dear Ms. Coates: 

RE: Compliance Evaluation Inspection 
April 8, 1987 

This letter is in response to Mr. Thomas Harrington's letter of May 13, 
1987 regarding the deficiencies found at our Garfield facility during a 
compliance inspection on April 8, 1987. In conformance with his request, 
we have taken the following actions with regard to each of the points 
contained in his letter. 

The methanol spill occurred on April 6, 1987. An exhaustive 
investigation was conducted into the spill and a report issued 
on April 22, 1987, a copy of which is attached herewith. As 
stated in the report the spill was not reported to the NJDEP and 
EPA since methanol is not considered to be a hazardous substance 
under the NJDEP regulations and our initial estimate of the 
spilled material was less than 5,000 lbs which is a reportable 
quantity under CERC1A regulations. Once an accurate estimate of 
the spilled amount was made, this information was intimated to 
Mr. Frank Bland of Garfield Board of Health and Mr. Alan Layton 
of NJDEP regional office in West Orange, NJ. 

2. We have one portable pump which is specifically meant for handling 
spills. This.pump has now been fixed and checked periodically to 
keep it in good working condition. The other pump, which is normally 
used for routine maintenance activities, has also been repaired. 

As recommended in the spill investigation report, we have instituted several 
measures to correct the deficiencies. Specifically, we have taken the 
following steps to prevent recurrence of a similar incident. 

(a) A written log is kept by the production department showing the 
amount of methanol on hand in the storage tank based on actual 
level reading of the tank and the usage. 

(b) A procedure has been written for the bulk tank truck unloading of 
chemicals. Please find enclosed a copy of this procedure. This 
procedure is now being strictly followed by the production and 
shipping departments. 

$4/1 
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Ms. Maureen C. Coates 
N. J. Dept. of Environmental Protection 
June 11, 1987 
Page Two 

(c) The SPCC plan is being updated and appropriate personnel involved 
in handling spills instructed to follow all state and federal 
regulations. 

Please be assured we have taken certain specific steps and implemented a 
program which we feel will prevent such an incident from happening in the 
future. 

If you need any additional information or have any questions, please contact 
me. 

Very truly yours, 

KA1AMA. CHEMICAL INC. 

u« A• uuei 
Technical Supt. 

HAG:PB 
Encl. 

cc:. Mr. Paul J. Molinary 
Chief/Water Permits & Compliance 
USEPA, Region II 
26 Federal Plaza 
New York, NY 10278 
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KALAMA CHEMICAL INC. 
290 RIVER DRIVE ^ PHONE201-779-8880 
GARFIELD. N.J. 07026 TWX 710-989-7001 

P EP J - IVF D 
April 30, 1986 '7 

MAY 0 7 1986 

Mr. Richard Perusse nt-, 
N.J. Dept. of Environmental Protection 
Division of Water Resources *" OFFICE 
2 Babcock Place 
West Orange, NJ 07052 

RE: Compliance Inspection - Kalama Chemical on 1/21/86 
NJPDES Nor- NJ0000124—~-

Dear Mr. Perusse: 

This letter is in response to the letter of Mr. Thomas Harrington, Supervisor, 
Compliance Unit, on April 1, 1986 regarding the adverse findings at our Garfield 
facility during a compliance inspection on January 21, 1986. 

We have instituted the following measures to correct the deficiencies noticed 
during the inspection: 

1. Sulfuric Acid Hose Drippings: We are placing a bucket underneath 
the hose connection to catch any drips of Sulfuric Acid during the 
unloading operation from the tank truck to the storage tank. After 
the filling operation is complete, any residual amount of the acid 
in the hose is also drained into the bucket and disposed of properly. 

2. Benzoic Acid Powder on the Ground: Small amount of Benzoic Acid 
noticed on the ground was the result of improper handling of the 
Molten Benzoic Acid fill line. The Molten acid solidifies immediately 
at ambient temperature. The shipping department, which handles loading 
operations, has been instructed to take precautions and follow the 
instructions below to prevent recurrence. 

a. After the tank truck is loaded, the fill line should be lifted 
slowly and the material drained back in the truck. Purge the 
f i l l  l i n e  b e f o r e  u n h o o k i n g  i t .  

b. If there is any inadvertent discharge of Molten Benzoic Acid 
on the ground, it should be swept up immediately»and placed in 
a container for proper disposal. . 

The above measures are in place and are being followed by the shipping 
department. 

3. Benzoic Acid outside Bide. 12: The material noticed outside Bldg. 12 
was not Benzoic Acid. It was Soda Ash from a broken bag. The spilled 
Soda Ash was collected and the area cleaned. 

Art1 



Mr. Richard Ferusse — 
N.J. Dept. of Environmental Protection 
April 30, 1986 
Page Two 

Please be assured we are taking all precautions to prevent incidents of 
non-compliance. We have recently embarked on a pian for improve house
keeping practices. We have a continuing policy of instructing our employees 
periodically on safe and proper handling and diposal of materials in the plant. 

If you have any questions or need additional information, please contact me. 

Very truly yours, 

KALAMA CHEMICAL INC. 

H. 
Technical Supt 

HAG:PB 
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We 
DEPARTMENT OF ENVIRONMENTAL PROTECTION-.-: — b , 

- - ; DIVISION OF WATER RESOURCES - •J-v-y-.i'-.-rr,--
~ METRO BUREAU OF REGIONAL ENFORCEMENT r 

-- Uf^BABCOCE-PLACE" ~ " " ------

JOHNWdSrJR"P'E' VEST ORANGE, NEW JERSEY 07052 oep^dirICTOR6 

April 1, 1986 

Mr. Hari Goel, Technical Supervisor 
Kalama Chemical 
290 River Drive 
Garfield, New Jersey . 07026 -

. . . . .  . 5 *  '  

Re: Compliance Evaluation Inspection 
Kalama Chemicals 
NJPDES No. NJ 0000124 
Garfield/Bergen-County - - — . - -

* . * * *' * 
Dear Mr. Goel: , Xi-

A Compliance Evaluation Inspection of your,facility was conducted by 
a representative of this Division-on January 21, 1986. A copy of the 
completed inspection report form is enclosed for your information. 

Your facility received a rating of "Unacceptable" due to the^ 
following deficiencies: 

1. The sulfuric storage tank filling operation has resulted 
in the discharge of sulfuric acid to the ground. " 

2. Benzoic acid powder was discharged to the ground at the 
truck loading rack and outside building 12.. 

Since these unpermitted discharges are contaminating the ground and 
surface waters of the State, Kalama Chemical is therefore directed to: 

1. Immediately cease all unpermitted discharges to the 
surface and ground waters of the State. 

2. Clean and properly dispose of all spilled and/or con
taminated materials. 

3. Implement an improved housekeeping plan to prevent future 
spillages and unpermitted discharges. 

New Jersey Is An Equal Opportunity Employer ^ 3 



• -  .  .  • •  :~.y. .  

4 Submit a written report to this office within thirty (30) -- «r/v.« 
* d^Vtte re«ipt of this Directive detailing the correct 

— « •  .  . . i - .  
action taken. " 

" Both the New"Jersey Water Pollution Control Act (N.J.S.A: 58:10A-"r r 
et seq ) and the Federal Water Pollution Control Act, as amended (33 U S.C. 
466 et 'ten.) provide for substantial monetary and criminal penalties in 
cases of" permit violations. 

Please direct all correspondence and inquiries to Rich^d ^he 
Compliance Investigator responsible for this case, who can be reached 
(201) 669-3900 or by letter through this Division. _ 

Failure to fully comply with the above will result in theinitiation 
Q-f enforcement action by this Department and/or the United states Environ-
mental Protection AgencJ. This shall in 
indicate any exemption on your part from possible Penaip®f/°^olat*ons 
indicated by the Compliance Evaluation Inspection, as s-ated above. , 

Very truly yours, 

Thomas B. Harrington 
Supervisor Compliance 
Monitoring Unit ~ 
Metro Bureau of 
Regional Enforcement 

A27:G19 

cc: Mr. John Theese, H.O. 
Dr. Richard A. Baker, USEPA 

. Mr. Paul Molinari, USEPA 

bcc: Marianne Montgomery 
Steven Madonna 
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION * 
DIVISION OF WATER RESOURCES - " ~ ; 

. P.O. Box 2809 Trenton, N.J. 08625 • • 

D I S C H A R G E  S U R V E I L L A N C E  R E P O R  T  ~  

| PERMIT #; flTononlia NO. OF DISCHARGES: &Q3 CLASS: fiiAT/rhb 

_ DISCHARGER: /f ; . 

® OWNER: 1 <'r- f  ̂ ' 

I 
MONIC: Q r r ^ r l X )  COUNTY: l̂ JLTc, WATERSHED CODE: P 

| LOCATION: O duyJLT ^^,'lsJL ! ' ' 

RECEIVING WATERS: iL^To.V (Hn /SW STREAM CLASS: 

| LIC. OPERATOR & PLANT CLASS: ft\ f 7T&r/)l,0 ff\ ay*r \ plr<\d~ Wrr 

I TRAINEE/ASST: Mr. Ter.L. yi^y-OTHER INFO: 77^-WPO 

MAJOR DEFICIENCIES NOTED: 

* 

I 
rr>y< ±-1 I (if d &e,v0 pt* ) 

spilled? &yy ~f/~o y />>. /7-g^/* ~tĴ B 7H\S*. k- /n.ĉ cPi ̂  

| .AfipfyJt /hf~r~zcr <?c t P'^' 
sp; HjicQ gtA ~tt-SL ouh. ,PJ? £ , J ,  1,6, /X-

|  j j u  , Wl *r>r S 7rA/"GJ-  o 7c^  ! c  I f t p y  O p - ^ f T s f i c n r *  h e , S  

. Mr iUsrD fuy. TAz d, rd <t)l{Lr if f>r i 'ejP 7r? 7̂ a. p. Srs, s*r-Q. 

I 7& fitirQ & f~ 7^-r k- bA C ^ i^cQ eft Si >» /S»<-

n o i n "f -+- n fit7)X/ 7 )  /  f )  t f  . /  > .  

§= 

n„.Q « 4J,Q T(pfT 4-PlU -fibJ ,>Ma C,rritA r̂Q 

OVERALL RATING: / /Acceptable fTConditionally Acceptable - /"TUnacceptable 

: %r-f ( Q (b-T\ THC&- nTLE: ̂ Y1UI lhi>dc ! J> XL . ̂ g EVALUATOR — wytf 1-inf I r-» T —i w 11 . r riirm 

INFORMATION FURNISHED BY: (name) ]A/I f, Ur*S,' f 
| (title)Ted inis#l KryjjjrISI~<,AS (organization) ka/s. X. / 

| DATE OF INSPECTION: X~, ̂  21 ̂ Wfi 
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KALAMA CHEMICAL INC. 
GARFIELD DIVISION . 

.... 
I N T E R N A L  M E M O R A N D U M  

TO; 

FROM: 

SUBJECT: 

J. M. Mayer 

H. A. Goel 

DATE: j. 

COPY TO: 

Methanol Spill from U/G Methanol Storage Tank 
in Pit 33 

April 22, 1987 _ 

J. L. Opgrande 
W. H. Ostermiller 
D. C. McNiel 
A. Ramadan 
E. H. Khan 

This report covers the investigation of the spill of methanol from the 
underground methanol storage tank on 4/6/87. The investigation was 
conducted by D. McNiel and H. Goel. 

SUMMARY • 

On Monday, April 6, 1987 at about 10:00 a.m. methanol overflowed from the 
u n d e r g r o u n d  s t o r a g e  t a n k  i n  P i t  3 3  w h e n  a  T / T  o f  m e t h a n o l  w a s  b e i n g  o f f 
loaded into it. Approximately 1,000 gallons of methanol is estimated to 
be spilled within the diked area of the pit. Attempts to recover the 
spilled material failed and none was recovered. The spill was not reported 
to the N.J. Dept. of Environmental Protection (NJDEP) since it is not listed 
as a hazardous substance under the NJDEP regulations and it was not reported 
to EPA hot line since our initial estimate of the spilled material was less 
than 5,000 lbs which is a reportable quantity. On Wednesday, April 8, 1987 
the Garfield Board of Health inspector visited the plant at the request of 
NJDEP regional office who had received an anonymous call on the spill. 
Details on the incidents were provided to the Garfield Board of Health and 
the NJDEP regional office. 

INCIDENT CLASSIFICATION 

Date , and Time of Incident: 

Name and Clock No. of Unloader: 

Department Involved: 

Equipment Involved:. 

Operation Being Performed: 

Mechanical Cause: 

Monday, April 6, 1987 at 
approximately 10:00 a.m. 

Ed Yakich 
31137 

Methyl Salicylate -

Underground Methanol Storage 
Tank in Pit 33 

Off-Loading 6,902 gallons of 
Methanol from a T/T into the 
U/G Storage Tank 

None 



^ o 
Re^MethaMl Spill from U/G Methanol StorageTank in Pit 33 
April 22, 1987 — - -
Page 2 „ 

Twrmrewr CTARSTTTCATION (Cont'd.) 

Human Causes: 
i) Level of U/G Storage Tank Not 

Measured or Measured Incorrectly 
Before Unloading T/T 

ii) Level of U/G Storage Tank Not 
Monitored During Loading Operation 

Injuries: 

Equipment Damage: 

Material Lost: 

None 

None 

Approximately 1/000 Gallons of 
Methanol 

TffiTATLS OF TWraSTTCATION 

The spill investigation was conducted by: 

Dave C. McNiel 
Hari A. Goel 

- Production Superintendent 
- Technical Superintendent 

. • . .i c I Q R 7 at 7*30 a.m. Malcolm Smith, Methyl Salicylate On Monday morning, April 6, 1987 _ . . pj. « ue reported the 

Ed Yakich noticed methanol coming out of the vent on the met is 2„ diameter 
time he shut down the pump and notified supervision. „ J spilled due to 
*nA in' above eround level. He reported a maximum of 50 gallons spinea 
and 10 fbove groun P confirmed this and.indicated that approxi-
his quick actions. The trucx ariver cou ^ Va.. h _nd the truck driver both 
mat el v 2 500 gallons remained in the truck. Ed Yakich and the trucx urxv 
were standing near the pumping station during the unloading opera o • tardc 
methanol remaining in the truck was put into th® met*yl °d Yakich was 
which is located underground on the southeast side of Bldg. 32. Ed Yakich was 
instructed to gage this tank before and after the "^pilte. 
methanol. He gaged the tank urior to u gallon® of methanol before the 
The tank showed it contained Al.5 inches or 5,055 g 
transfer. 

Shortly after the spill occorred the area was the"0"" 
essential personnel. The spill was containe deep. 
Dethaaol pit. The pit was estimated to be 12 feet by 25 feet and 4J ^ 
The pit is located in the yard and is open . , t^e SpiH occurred, 
rains on Snnday night. April 5 and also in and"t rang-
The level of the liquid was measured at several locations in p 

4 
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J. M. Mayer -v 
Re: Methanol Spill from U/G Methanol Storage Tank in Pit 33 
April 22, 1987 
Page 3 

m-TATTR OF INVESTIGATION (Cont'd.) 

from 2 to 4 inches. The spill was estimated at approximately 700 gallons or 
4,600 lbs.-. The Shift Foreman, George Burks, was asked_to take a sample of the 
spilled material. A sample was received in the lab presumably of the spilled 
material (the sample bottle was without a label or a cap).' The lab analysis 
showed the material to contain 1.2% water, the rest methanol. On Wednesday, 
April 8, 1987 the pit was more accurately measured and the dimensions are 15 feet 
by 32.3 feet. This gives the spill amount to be 906 gallons on the average to a 
ma-r-iTmnn Qf 1209 gallons if the maximum depth of 4 inches in the pit is used in 
the calculation. 

Since the material was contained, it was decided to recover the' material and 
clean up the pit by pumping it into 55 gallons steel drums. We employed a 
standby portable pump which is specifically meant for such purposes. The pump 
failed. We attempted to recover the material with another pump but that too 
failed. The Maintenance Department worked on both pumps the entire day 
before the pumps were fixed and ready to be used. Unfortunately when the 
pumps were tried to recover the spill, most of methanol had evaporated to 
the atmosphere and none could be recovered. 

ESTIMATE QF METHANOL SPILLED V 

Since the storage tank level in Pit 33 was in. error and that's why the spill — 
occurred in the first place, we tried to estimate the spill from production • 
records. We used earlier and presumably correct level readings of both methanol 
storage tanks taken on March 27, 1987. Based on actual usage and bulk methanol 
received since then, it was estimated we lost 900-1000 gallons of methanol. • 

ENVIRONMENTAL REPORTING & RESPONSE 

Methanol is not considered to be a hazardous substance under the NJDEP regulations® 
but it is reportable to EPA under the Comprehensive Environmental Response Compensa 
tion and Liability Act (CERCLA) if the discharge is 5,000 lbs or more. Since the 
spill was contained in a diked area and we planned to recover most of it and the • 
fact that it was estimated to be below the reportable quantity, it was not reporte^ 
to the NJDEP or EPA. Attempts to recover the spilled material failed and none was 
recovered as noted earlier. B 
On Wednesday, April 8, 1987 at approximately 11:00 a.m., Mr. Frank Bland of Garfield 
Board of Health visited the plant. He was asked by the NJDEP regional office in _ 
West Orange, N.J. (Alan Layton - Air Pollution Control - 669-3948) to investigate • 
the spill. Apparently an anonymous caller notified NJDEP on the spill. Details 
on the spill were given to Mr. Bland. He inspected the diked area where the spill 
had occurred. He said that he will turn in his report to the regional office and • 
we will probably hear from the NJDEP water division. He advised us to call the • 
regional NJDEP office on the spill. I called the regional office but Alan Layton 
was not available. After several tries, I finally was able to talk to him on flj 
Friday, April 10, 1987 at 3:20 p.m. I gave him the details of the spill and told 
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J. H. Mayer „ ,, 
Re: Methanol Spill from U/G Methanol Storage Tank in Pit 33 
April 22, 1987 
Page 4 

ENVTROHMENTAL REPORTING & RESPONSE (Cont'd.) 

him that we lost approximately 1,000 gallons of methanol-water *5°?., 
this incident. He said that he is waiting to receive a report from Frank Bland 
of Garfield Board of Health. He also said that we don't need to inform the NJDEP 
enforcement of See in Trenton, N.J. at this point. He further stated that he will 
call us on Monday, April 13, 1987 after discussing this matter with his supervisor. 

On Monday, April 13. and again the following morning, I tried to contact him on this 
m a t t e r  b u t  h e  w a s  u n a v a i l a b l e .  H e  f i n a l l y  c a l l e d  m e  b a c k  o n  T u e s d a y ,  A p r i l l 4 , 1 9 8 7  
a t  a b o u t  1 1 : 1 5  a . m .  a n d  t o l d  m e  t h a t  s i n c e  m e t h a n o l  i s  n o t  a  h a z a r d o u s  s u b s t a n c e ^  
under N J air pollution regulations, he is going to refer this ma er ° _ 
Division for their review and action. We have not heard from the Water Division so 
far. 

CONCLUSIONS & RECOMMENDATIONS 

From the information presented above, it is obvious that several procedural break-
dounsoccurred before, during and after the incident. The following conclusions 
are made: 

1. The spill occurred because the storage tank was either not gaged or 
gaged incorrectly by the Methyl Salicylate operator before the 
methanol truck. There, was no cross-check available from production reco 
to point out this error. 

2. The unloader did not gage the storage tank before or during off-loading of 
methanol. 

3 There is no written procedure on bulk loading/unloading operations in the 
TlTnl ihich rPeUs out checks to be made and functions of personnel involved 
before, during and after unloading operations are complete. 

4. Even though the plant has a Spill Prevention Control & 
(SPCC) to take care of such an incident, provisions of the plan were not 
adequately followed. 

The following recommendations are made to prevent a recurrence: . * 

1 A written log should be kept by the production department to show on * _ 
daily basis the amount of methanol which should be on hand based on methan 
received^and actual usage. This value should be confirmed with the level 
reading of the tank. 

2 A procedure should be written and implemented for loading and unloading of 
all^bulk materials in the plant. The procedure should include checks and 
cross-checks of^tank levels, approval from the lab and production supervisic 
and responsibility of individuals involved before, during and after the 
loading/unloading operations are complete. 

3. The SPCC Plan should be updated and applicable provisions followed to meet 
the state and federal regulations. 

k l *  
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Re: Methanol Spill from U/G.Methanol Storage Tank in Pit 33 
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X believe that these recommendations will significantly, reduce the 
recurrence of such an incident in the future* 

H. A. Goel 

HAG:PB 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 
division of water resources 

metro bureau of regional enforcement 
2 BABCOCK PLACE 

WEST ORANGE, NEW JERSEY 07052 

GEORGE G. MeCANN P E DIHK C. HOFMAN. P£. 
WHECTOFT DEPUTY DIRECTOR 

M a y  1 3 , 1 9 8 7  

M r .  H a r i  Goel, Technical S u p e r i n t e n d e n t  
K a l a m a  C h e m i c a l ,  I n c o r p o r a t e d  
2 9 0  R i v e r  D r i v e  
G a r f i e l d ,  N J  0 7 0 2 6  

R e :  C o m p l i a n c e  E v a l u a t i o n  I n s p e c t i o n  
K a l a m a  C h e m i c a l ,  I n c o r p o r a t e d  
N J P D E S  N o .  N J  0 0 0 0 1 2 4  
G a r f i e l d / B e r g e n  C o u n t y  

D e a r  M r .  G o e l :  

A  C o m p l i a n c e  E v a l u a t i o n  I n s p e c t i o n  o f  y o u r  f a c i l i t y  w a s  c o n 
d u c t e d  b y  r e p r e s e n t a t i v e s  o f  t h i s  D i v i s i o n  o n  A p r i l  8 ,  1 9 8 7 .  A  
c o p y  o f  t h e  c o m p l e t e d  i n s p e c t i o n  r e p o r t  f o r m  i s  e n c l o s e d  f o r  
y o u r  i n f o r m a t i o n .  

Y o u r  f a c i l i t y  r e c e i v e d  a  r a t i n g  o f  "UNACCEPTABLE" d u e  t o  
t h e  f o l l o w i n g  d e f i c i e n c i e s :  

1 )  O n  A p r i l  6 ,  1 9 8 7 ,  a  s p i l l  o f  a p p r o x i 
m a t e l y  1 0 0 0  g a l l o n s  o f  m e t h a n o l  o c c u r r e d  
a t  t h e  K a l a m a  C h e m i c a l  f a c i l i t y .  

O r a l  a n d  w r i t t e n  n o t i f i c a t i o n ,  a s  
r e q u i r e d  b y  P a g e  4 ,  P a r t  I ,  P a r a g r a p h  
6  o f  N J P D E S  P e r m i t  N o .  N J  0 0 0 0 1 2 4 ,  
w e r e  n o t  r e c e i v e d  b y  t h i s  o f f i c e .  

2 )  T h e  f a c i l i t y ' s  t w o  ( 2 )  p o r t a b l e  p u m p s  
f o r  s p i l l  c o n t a i n m e n t  a r e  n o t  b e i n g  
p r o p e r l y  m a i n t a i n e d  ( o u t  o f  o r d e r )  i n  
v i o l a t i o n  o f  N J P D E S  p e r m i t  ( P a g e  2 ,  
P a r t  I ,  P a r a g r a p h  4 e ) .  

New Jersey Is An Equal Opportunity Employer 



S i n c e  t h e  d e f i c i e n c i e s  c i t e d  a r e  p r e s e n t l y ,  o r  c o u l d ,  
i n  the future, adversely affect effluent^quality, you are DIRECTED 
t o  i n s t i t u t e  m e a s u r e s  t o  c o r r e c t  t h e  d e f i c i e n c i e s .  A  w r i t t e n  
r e p o r t  c o n c e r n i n g  s p e c i f i c  d e t a i l s  o f r e a e d i a l  m e a s u r e s  t o  b e  
i n s t i t u t e d ,  a s  w e l l  a s  a n  i m p l e m e n t a t i o n  t i m e t a b l e ,  m u s t  b e  
s u b m i t t e d  t o  t h i s  D e p a r t m e n t  a n d  D S E P A ,  P e r m i t s  A d m i n i s t r a t i o n  
B r a n c h ,  w i t h i n  t h i r t y  ( 3 0 )  c a l e n d a r  d a y s  o f  t h e  d a t e  o f  t h i s  
c o r r e s p o n d e n c e .  

B o t h  t h e  N e w  J e r s e y  W a t e r  P o l l u t i o n  C o n t r o l  A c t  ( N . J . S . A .  
5 8 : 1  O A - 1  e t  s e q .  )  a n d  t h e  F e d e r a l  W a t e r  P o l l u t i o n  C o n t r o l  A c t ,  
a s  a m e n d e d  ( 3 3  O . S . C .  4 6 6  e t  s e £ . )  p r o v i d e  f o r  s u b s t a n t i a l  
m o n e t a r y  a n d  c r i m i n a l  p e n a l t i e s  i n  c a s e s  o f  p e r m i t  v i o l a t i o n s .  

P l e a s e  d i r e c t  a l l  c o r r e s p o n d e n c e  a n d  i n q u i r i e s  t o  M a u r e e n  C .  
C o a t e s ,  t h e  E n v i r o n m e n t a l  S p e c i a l i s t  r e s p o n s i b l e  f o r  t h i s  c a s e ,  
w h o  c a n  b e  r e a c h e d  a t  ( 2 0 1 )  6 6 9 - 3 9 0 0  o r  b y  l e t t e r  t h r o u g h  t h i s  
D  i v i s  i o n .  

F a i l u r e  t o  f u l l y  c o m p l y  w i t h  t h e  a b o v e  w i l l  r e s u l t  i n  t h e  
i n i t i a t i o n  o f  e n f o r c e m e n t  a c t i o n  b y  t h i s  D e p a r t m e n t  a n d / o r  t h e  
U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y .  T h i s  s h a l l  i n  
n o  w a y  b e  c o n s t r u e d ,  h o w e v e r ,  t o  i n d i c a t e  a n y  e x e m p t i o n  o n  y o u r  
p a r t  f r o m  p o s s i b l e  p e n a l t i e s  f o r  v i o l a t i o n s  i n d i c a t e d  b y  t h e  
C o m p l i a n c e  E v a l u a t i o n  I n s p e c t i o n ,  a s  s t a t e d  a b o v e .  

V e r y  t r u l y  y o u r s ,  

JtWnt 
T h o m a s  B .  H a r r i n g t o n  
S u p e r v i s o r ,  C o m p l i a n c e  
M o n i t o r i n g  U n i t  
M e t r o  B u r e a u  o f  
R e g i o n a l  E n f o r c e m e n t  

E 1 0 : G 2 5  

c c :  D r .  R i c h a r d  A .  B a k e r ,  U S E P A  
Mr. Paul Molinari, USEPA 
M r .  J o h n  L .  W e l c h ,  H . O .  

E n c l o s u r e  

c c :  M o h a m m e d  Z .  H u s s a n i ,  E n f o r c e m e n t  
R o b e r t  C a n d i d o ,  C r i m i n a l  J u s t i c e  



lO JERi, DEPARTMENT OF ENVlP.DNt-Et' ~\ P. ECTlOfT^.^ 
... .. -- DIYTSIDN OF WATER RESOURCES* • ^ - /7 

. - TflVFSTTGATION MEMORANDUM . * •" 

Persons Conducting'investigation . Coir-plaint-fio^/HJFPES No. ^QOOOtZf— 

t\j(WLYOU^' COC&LZ'• • • ' Date of Investigation ^IL 

• ICqlam^ Lkmical : ; — 

' lAo /W/ j)nV^ Ga/fitld! (5trger\ 

Pureess of Invsscigsnon, 

£pii\ of Methanol 

Persons JlV- &6li Cb\f oY\tXc) 

//I -6ftjL 'DrVCi'SS of -fi/ftriA M Uftd̂ fffilOVUd. JfvYA ê* 
timic -frm /i T̂ xc-£ - rttjy, td nr\ improper 
of tkjL -hiiMr fin /n/srffeui ntcumtL .—fli'S tzmtc '& a mif . 

h>t M\ t^cMXo Lud/l fib' Y If* tMrmtfid'Hj -flu- undi^rmnc 

"fowlt fkAJUk, ~ J\upYti)CirY\£vfce(y 0-fO" 0~f ClUfh-tA. Sithu^ CCViVS— 

Hai. tudc. jW "& bt£up\ rawKS pintf to'i>U+, $p)U was 
(L Let of i\i£<Xjbf dtjlud a\'e&s - li & -CShmafact tfflft*. 
•hticcb AppimjnwtztLf loop mitmu rf nuHianal foul lAJaT/r mfc 

iM/ ViKL zUjlU., ; —^ — 
A- Qir/tAJils, pump was jpmyfr to ciml ial cu* 

OdHjLmot jj> rump f e t i z , VMbhMUl -MKXLY niitirjfi, 12 dMMS -Iwwr' 
-thjL pump uiaf bntus. k Sicnitl fx.imp /?gy6 th ~ttu, fituu..— 
yjns dlk bmliJJI. • AIA Hu. -kuM/. fcpuiyf ivar ajjaihbii (a* . 
numbiY r& himcrt — 

Iu,i thru. ' i> '• — 
,  •  •  • • ;  j  • ,  •  .  •  I  

i • .1" ' - • • • , k\ 



S»tatr of 5mu 4lrrspy 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
JOHN FITCH PLAZA, CN027, TRENTON. N.J. 08625 

ORDER 

TO: Kalama Chemicals, Inc. 
Bob Kirshner, President 
280 River Road 
Garfield, New Jersey 07026 

RE: N.J.A.C. 7:27-16.6(d) 
P l a n t  I D  #  N o t  l i s t e d  
Violation Occurred on 
Premises Known As: 

280 River Road, Garfield City, 
Lot 1, Block 50, Bergen County, 
New Jersey 

WHEREAS, the State Department of Environmental Protection has determined by 
investigation(s) made pursuant to the Provisions of the New Jersey Air Pollution 
Control Act that on December 14, 1982 you did violate Title 7, Chapter 27, Subchapter 
16, Section 16.6(d), of the New Jersey Administrative Code. 

The investigation(s) disclosed that you did cause, suffer, allow or permit V0S 
(toluene & water) to be emitted into the outdoor atmosphere from a leaking 
condenser/sight glass fitting connection. 

NOW, THEREFORE, YOU ARE HEREBY ORDERED to cease violation(s) of said Subchapter 
on the premises owned, leased, operated or maintained by you on or before 
January 13, 1983. 

DATED December 29, 1982 

c c :  N e w a r k  F i e l d  

CERTIFIED MAIL 

.V(*H' Jersey ts An Equal Opportunity Employer 



I 

I 
D a. Agriculture (Includes fanning, fishing, forestry) 
O b. Mining 

c. Construction 

O d. Manufacturing (type) 
D e. Transportation 

f. Wholesale and Retail Trade 
(Includes restaurants) 

OF OPERATION (Check one that applî f̂  

O g. Utilities 

O h. Business and Personal Services (Includes Banks, Real 
Estate Co., Insurance Co., Hotels, Recreational'Services i e 
Movies 

O i. Salvage 

D j. Refuse and Garbage Disposal 

• k. Government (Includes Federal, State and Local) 
• 1. Other 

STO*'WC L°CA "0N- ST*"TS ̂  °'STAKCS °F V'°LA ""H RESPECT TO STREETS 



.... , 

NOTES: 

1) BASE MAP SOURCE: MAP ENTITLED "TENNECO INC., 
TENNECO CHEMICALS, ORGANIC AND POLYMERS 
DIVISION, GARFIELD, N.J.", DATED NOVEMBER 16, 1973. 

2) MONITORING WELL LOCATIONS WERE SURVEYED BY 
THE GEOD CORPORATION OF NEWFOUND!..AND, NEW JERSEY. 

3) SOIL BORING LOCATIONS WERE MAPPED (BY 
GERAGHTY & MILLER, INC.) WITH REFERENCE 
TO EXISTING FEATURES. 
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LEGEND 

MONITORING WELL LOCATION AND NUMBER 

SOIL BORING LOCATION AND NUMBER 

FORMER UNDERGROUND STORAGE TANK 

NEW JERSEY STATE PLANE 
COORDINATE SYSTEM NODE 

DRAWING CONFIDENTIAL: THIS DRAWINd 
ANIJ ALL INfORMAllON CONTAINED THEREON IS : 
ANI> SHALL REMAIN THE PROPERTY Of GERAGHTY 
II< 141LLER, INC. AS AN INSTRUMENT OF' PROFES
SIONAL SERVICE. THIS INF'ORMA llON SHALL NOJ 
BE USED IN WHOLE OR IN PART WITHOUT THE I 
F'Ul.L KNOWLEDGE AND PRIOR I'IRIITEN CONSENT 
OF' GERAGHTY II< MILLER, INC. 

SCALE VERIFICATION R · · PLOT SIZE·. 1'•50' ~~E~V~N~O~~D~A~T~E-+------------~D~E~S~CR~I~P~TI~O~N--·-----------+_}B~Y~~~A~PP~R~---~~P~Ro~~~c~T~No~.:~HJ~~~oz~===t~A~~tH~~~~~~ ORA'MNG: KAL-SITE 
SOIL BORING, MONITORING WELL, AND 

~-'--j~--1----------------+--+---tl:~;:;gE~~:!~~t', =Rtw:~:~~::~H·==Jj~~~~@~:~~~,A~uG~u::::•1=~ FORMER UNDERGAOLII\JD STORAGE TANK LOCA liONS 

THIS BAR REPRESENTS 
ONE INCH ON THE 
ORIGINAL DRAWING: 

APPROVED BY: C. MOTIA DATE: -

FIGURE 

3 
USE TO VERifY FlGURE 
REPRODUCllON SCALE 

KALA~~A CHEMICAL. INC. 
GARFIELD, NEW JERSEY 


